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REPORT. 


TO  THE  RIGHT  HONOURABLE  THE  PRESIDENT  OF       mbdich 

OvncsB'i 

THE  LOCAL  GOVERNMENT  BOARD.  Jtoamx. 

Sib, 

I  HAVE  the  honour  to  submit  to  you,  for  presentation  to 
Parliament,  my  report  on  the  proceedings  of  the  Medical 
Department  of  the  Board  over  which  you  preside,  for  the  year 
ending  Lady  Day  1893. 

Following  on  the  resignation  of  my  predecessor,  Sir  George 
Buchanan,  Mr.  W.  H.  Power  was  appointed  Assistant  Medical 
Officer,  and  he  was  succeeded  in  the  post  of  Second  Assistant 
Medical  Officer  by  Dr.  H.  Franklin  Parsons.  These  changes 
gave  rise  to  a  vacancy  in  the  Medical  Inspectorate,  which  was 
tilled  by  the  appointment,  in  August  1892,  of  Dr.  H.  Timbrell 
Bulstrode. 

The  year  on  which  I  have  to  report  was  an  eventful  one  in 
the  annals  of  public  health  in  this  country;  and,  under  cir- 
cumstances to  which  I  shall  refer  later  on,  it  was  deemed 
necessary  to  add  materially  to  the  working  strength  of  the 
Department  by  appointing  two  additional  permanent  Medical 
Inspectors,  namely,  Mr.  Arnold  Royle,  C.B.,  and  Dr.  Richard 
James  Reece ;  and  four  temporary  Medical  Inspectors,  namely, 
Mr.  Evan  Evans,  Dr.  Thomas  Home,  Dr.  Samuel  W.  Wheaton, 
and  Dr.  H.  Maclean  Wilson.  These  several  Inspectors  joined 
the  Department  early  in  1893. 

In  accordance  with  custom,  I  now  proceed  to  give  some 
account  of  the  work  carried  out  by  the  Department,  in  the 
direction  of  promoting  public  health,  both  as  regards  its 
administrative  duties  and  the  scientific  investigations  with 
which  it  is  entrusted. 


I.— ADMINISTRATIVE  RELATIONS  OF  THE 
MEDICAL  DEPARTMENT. 

1.  Vaccination  and  Public  Vaccination. 

From  the  returns  made  by  Vaccination  Officers  (Appendix  A.,  Vaccihatio 
No.  1 .)  it  appears  that  of  children  whose  births  were  registered 
in  England  and  Wales  during  the  year  1890,  there  remained 
11  •  8  per  cent  not  finally  accounted  for  as  regards  vaccination, 
the  per-eentage  for  the  Metropolis  being  13 '  9,  and  for  the 
provinces  10*9.  These  fibres  indicate  a  larger  amount  of 
default  in  regard  of  vaccination  than  any   which  has   been 


MsDicix  recorded  since  the  passing  of  the  Vaccination  Act,  1871.  In 
RspoBT.  the  Metropolis  the  per-centage  of  births  unaccounted  for  has 
during  the  ten  years  1881-90  risen  almost  continuously  from 
5  •  7  to  13*9;  and  in  the  provinces  there  has,  during  the  same 
period,  been  an  altogether  unbroken  rise  from  4*3  to  10*9. 
A  marked  increase  in  these  rates  took  place  as  regards  children 
whose  births  were  registered  during  the  year  1888,  and  whose 
vaccination  became  due,  at  the  latest,  during  1889.  In  the 
Metropolis  the  amount  of  default  indicated  is  now  nearly  two 
and  a  half  times  as  great,  and  in  the  provinces  it  is  nearly  two 
and  a  quarter  times  as  great  as  it  was  ten  years  ago.  The 
figures  are  very  significant ;  afibrding  as  they  do  an  indication 
of  a  steadily  growing  increase  in  the  younger  population  of 
persons  who  are  altogether  without  protection  against  small-pox. 
KoTAL  The  Royal  Commission  on  Vaccination  appointed  in  May  1889 

continued   to  take   evidence   on   the   general   subject   of  their 
inquiry  throughout  the  year  1892-93,  but  at  the  close  of  1893 
they  concluded  that  portion  of  their  labours. 
"puMic  ^'      During  the  year  1892,  243  Unions  were  inspected  with  refer- 
riccnrATioir.   ence  to  action  taken  under  the  Vaccination  Acts.     This  work 
involved  personal  inquiry  by  Medical  Inspectors  in  1,247  Vacci- 
nation   Districts,  and  of  the   Public  Vaccinators  whose  work 
then   came    under    investigation  855    were  recommended    for 
award.     The  detailed  statistics  as  to  this  work  are   contained 
in  Appendix  A.,  No.  2. 
^Accm  ^^  sources  whence  the  vaccine  lymph,  issued  by  the  National 

KABUBmavT.  Vaccine  Establishment,  is  derived,  are  shown  in  Appendix  A,  No.  3; 
from  which  it  will  also  be  seen  that  in  answer  to  4,514  applica- 
tions for  humanised  lymph,  6,562  capillary  tubes  and  338  charged 
ivory  points  were  sent  out;  and  that  12,056  points  and  65 
capillary  tubes  of  calf-lymph  were  issued  in  response  to  2,992 
requests  for  this  class  of  lymph. 

Dr.  Cory  in  reporting  on  the  operations  of  the  Animal  Vaccine 
Station  (Appendix  A«,  No.  4)  states  that  7,616  primary  vaccinations 
and  688  re-vaccinations  were  performed  during  the  year  1892-93. 
Of  the  7,616  cases  of  primaiy  vaccination,  7,520  returned  for 
inspection :  and  in  7,482  of  this  latter  number,  vaccination  was 
found  to  have  been  successful  at  the  first  attempt.  In  the 
remaining  38,  success  was  attained  at  a  second  operation.  In  the 
case  of  the  primary  vaccinations,  all  of  which  were  efiected  by 
means  of  five  separate  insertions,  the  insertion-success,  in  the 
hands  of  the  several  operators  varied  from  90  •  8  to  96  •  7 ;  the 
per-centage  of  insertion-success,  taken  as  a  whole,  being  96  •  1. 


2.  Other  Administrative  Business  of  the  Medical 

Department. 

tovinncis        As  during  previous  years,  a  considerable  number  of  conferences 
UqviMM     have  been  held  at  the  ofiice  between  the  Board's  Officers  and 
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representatives  of  local  bodies  with  respect  to  a  number  of  ^I'^^a 
subjects,  especially  as  to  proposals  relating  to  the  provision  of  Bbpobt. 
hospit-als  for  infectious  diseases,  and  the  preparation  of  codes  of 
local  byelaws.  These  conferences,  which  are  increasing  in  number, 
are  evidently  valued  by  the  local  authorities  concerned ;  and  the 
representatives  of  these  bodies  do  not  fail,  in  most  instances,  to 
express  their  appreciation  of  the  assistance  thus  afforded  to  them 
by  the  Board.  In  18  instances  Medical  Inspectors  took  part  in 
local  inquiries  or  conferences  relating  to  similar  matters. 

Other  local  inquiries  undertaken  bj  Medical  Inspectors  had 
concern  with  17  sanitary  districts.  These  have  usually  involved 
detailed  investigation  either  into  some  local  prevalence  of  disease 
or  into  the  sanitary  circumstances  and  administration  of  the 
districts  in  question.  A  summar}''  of  this  work  will  be  found  in 
Appendix  A,,  No.  5. 

But  some  of  these  inquiries  call  for  further  comment,  and  this  Enrsjiic  pit 
especially  in  view  of  the  widespread  prevalence  of  Asiatic  Cholera        watib 
on  the  continent  of  Europe,  and  still  more  by  reason  of  the  fact      Sfppum. 
that  this  disease  reached  our  shores  during  the  autumn  of  1892. 
I  refer  more  particularly  to  those  investigations  into  epidemic 
prevalences  of  enteric  fever   in  which  it  was  shown  that  the 
outbreaks  of  that  disease  were  associatt^d  with  the  use  of  public 
water-supplies  that  were  liable  to  contamination  by  specific  filth. 

In  the  report  which  I  had  the  honour  of  presenting  last  year  (oyntheTw 
on  behalf  of  my  predecessor  in  office,  I  referred  to  the  impendirg 
issue,  in  folio  form,  of  a  report  by  Dr.  Barry  on  two  outbursts 
of  enteric  fever,  one  in  the  autumn  of  1890  and  the  other  in  the 
early  part  of  1891,  affecting  certain  populations  living  in  the 
valley  of  the  Tees.  That  report,*  has  since  been  issued.  It 
relates  in  detail  the  circumstances  of  the  two  epidemics ;  it 
shows  that  the  special  incidence  of  the  disease  in  both  outbursts 
admitted  of  one  explanation  only  ;  and  that  this  explanation  lay  in 
the  use  of  the  water  pumped  by  two  public  bodies  from  the  River 
Tees,  a  river  which  was  found  to  be  liable  both  habitually,  and 
much  more  so  at  flood-times,  to  fouling  by  human  excreta  and  by 
other  filth.  In  submitting  that  report  to  you  I  pointed  out  that, 
*•  Seldom,  if  ever,  has  a  case  of  the  fouling  of  water  intended  for 
^  human  consumption,  so  gross  and  so  pei*sistently  maintained, 
**  come  within  the  cognizance  of  the  Medical  Department,  and 
'*  seldom  if  ever  has  the  proof  of  the  relation  of  the  use  of  water 
^  so  befouled  to  wholesale  occurrence  of  enteric  fever  been  more 
"  obvious  and  patent."  The  full  text  of  my  Introduction  to 
Dr.  Barry's  report  is  reproduced  in  Appendix  A.,  No.  6. 

In  my  previous  report  I  also  reterred  briefly  to  the  occurrence  l*^**^^^!^ 
of  simultaneous  outbreaks  of  enteric  fever  and  of  "fever  "of  bourhood; 
leas  definite  sort  in  Rotherham  and  two  adjacent  districts,  as  to 

^  Bi^ltment  in  eontinoation  of  tbo  Report  of  tho  Medical  Officer  of  the  Local 
Boaid  for  1891.    Enteric  Fe^er  in  the  Tees  Valley.    (C.-7054)  1808. 
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iciDicAL       which  Dr.  Theodore  Thomson  bad  recently  made  inquiry.     His 
^^^Srt.      completed  report  is  now  submitted  in  Appendix  A.,  No.  7.     From 
—         that  report  it  will  be  seen  that  the  outbreak  of  enteric  fever 
which  had  occurred  in  the  autumn  of  1891  attacked  at  one  and 
the  same  time  the  towns  'of  [Rotherham  and  Bawmarsh,  and  a 
limited  portion  of  Greasbrough,  three  sanitary  districts  grouped 
together  in  the  southern  part  of  Yorkshire ;  and  that  after  failing 
to  find  any  satisfactory  explanation  of  the  fever  in  some  other 
way  or  ways,  Dr.  Thomson  cfiime  to  the  conclusion  that  the  water 
supply  belonging  to  the  Rotherham  Corporation,  and  which  was 
distributed  through  Rotherham  and  Rawmarsh,  as  also  to  a 
limited  part  of  Greasbrough,  was  the  cause  of  the  outbreak. 
And  it  became  }>ossible  to  differentiate  in  important  measure 
between  the  two  main  sections  of  this  water  supply — the  high- 
level  service    and    the   low-level  service — suspicion   attaching 
especially  to  the  high-level  service.      The  rate  of  attack  was 
more  th/n  four  times  as  great  on  persons  liying,  whether  in  one 
or  other  town,  in  the  high-level  area  as  compared  with  the  low-» 
level  area,  and  the  only  enteric  fever  known  to  have  occurred  in 
Greasbrough  in  1891  appeared  in  that  part  supplied  with  high- 
level   water.     And  when  a  somewhat  persistently  maintained 
excess  of  enteric  fever  in  Rotherham  and  Rawmarsh  during  the 
nine  antecedent  years  of  the  decennium  1882-91  came  to  be 
examined.  Dr.  Thomson  found  that  there  was  strong  presumption 
that  the  Rotherham  high-level  service  had  for  a  long  time  been 
an  important  factor  in  the  production  of  an  excess  of  fever,  which 
had  at   times  reached   epidemic    proportions    in  these    places. 
This   high-level   water   is   derived    from    a  gathering  ground 
comprising  2,200  acres,  and   from   two   springs.     The  greater 
part  of   the  gathering  ground  is   cultivated,  and   much  of  it 
was  found  to  be   covered,  down  to   the   very  margin   of   the 
streams  threading  their  way  to  the  reservoir,  with  manure  in 
which  human  excreta  were  detected.     The  sewage  of  villages 
lying  withia  the  area  of  the  gathering  ground  was  another  source 
of  pollution.     One  of  the  springs,  the  Wellgate  Spring,  which 
provided  about  one-quarter  of  the  total  supply  available,  and 
which  is  still  resorted  to  at  times,  has  again  and  again  come 
under  condemnation  by  the  chemist,  and  on  one  comparatively 
recent  occasion  the  results  of  analysis  of  this  water  were  stated 
to  point  to  "pollution  by   urine,  cesspool  drainage,  or  similar 
"  impurity."     The  low-level  service,  which  is  derived  from  a 
separate  gathering  ground,  was  not  so  clearly  identified  with 
the  dissemination  of  enteric  fever ;  but  it  is  also  open  to  gi'ave 
risk   of  pollution.      Speaking   of  the  two   gathering  grounds 
together.  Dr.  Thomson  says : — "  Both  *  *  *  contain  a  great  deal 
"  of  cultivated  land  which  is  manured  not  only  with  farm  yard 
**  but  also  with  jtrivy  midden  refuse."     The  statement,  applying 
as  it  docR  to  a  town  which  habitually  has  enteric  fever,  sufiices  to 
indicate  a  very  obvious  source  tending  to  specific  pollution  of 
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the  water-supply.     Towards  the  cloae  of  1893  this  water  service       hbdioax 
remained  practically  unaltered.*  ^BjhSS! 

Another  outbreak  of  enteric  fever  having  special  significance  i^)  at  Kiii'a 
is  one  that  took  place  in  King's  Lynn,  and  in  a  suburb  of  that  ^<^^' 
town  called  Qaywood.  The  occuirence  has  been  reported  od 
by  Dr.  Bruce  Low  (Appendix  A.,  No.  8).  The  disease,  which 
was  by  no  means  a  new  one  for  King's  Lynn,  was  definitely 
recognised  early  in  March  1892;  during  the  whole  of  that 
month  it  assumed  the  proportions  of  an  outbreak,  and  it  only 
subsided  towards  the  middle  of  June.  This  outbreak  is  the  more 
interesting  because  it  was  preceded  by  a  widespread  and  severe 
prevalence  of  diarrhoea,  which  commenced  during  the  last  days 
of  February,  and  became  gradually  merged  into  the  definite  enteric 
fever  outbreak  of  March.  Some  of  the  later  cases  of  "  diarrhoea  " 
were,  indeed,  found  to  be  indistinguishable  from  enteric  fever, 
and  for  the  purposes  of  Dr.  Low's  report  the  two  diseases  were 
grouped  together ;  the  result  being  that,  including  several 
monUis  towards  the  close  of  1891  during  which  occasional 
attacks  had  occurred,  there  were  between  September  1891  and 
June  1892,  and  excluding  numerous  slight  diarrhoeal  attacks, 
226  cases  of  severe  diarrhoea  or  of  fever  in  123  houses  in 
King's  Lynn  and  in  Gaywood ;  16  of  the  attacks  terminating 
fatally.  Of  the  226  attacks  which  could  be  learned  of  at  the 
date  of  the  enquiry,  135  were  recognised  as  enteric  fever,  but 
this  number  cannot  be  regarded  as  representing  the  full  extent 
of  the  fever  epidemic.  Both  diseases  were  looked  upon  by 
Dr.  Low  as  owing  their  dissemination  to  the  same  local  circum- 
stances, and  these  were  found,  after  careful  investigation,  to 
be  definitely  related  to  the  public  water  service. 

This  water  is  derived  irom  the  River  Ga}"\^'ood,  which  is 
formed  by  certain  chalk  springs  arising  in  and  around  the 
village  of  Grimstone,  some  six  miles  above  the  intake  which 
lies  within  the  borough  boundary.  The  water  is  pumped  to 
a  tower  and  it  is  thence  delivered  by  gravitation  to  King's 
Lynn  and  to  a  considerable  part  of  the  village  of  Gaywood. 
Two  of  the  springs  in  question  rise  directly  from  beneath 
Orimstone  Churchyard ;  the  river,  in  its  course  to  King's 
Lynn,  receives  slop-water,  the  soakage  from  privy  pits  and 
refuse  heaps,  the  overflow  irom  cesspools,  the  contents  of  drains 
leading  from  water-closets  and  from  other  sources  of  filth ; 
and  nearer  the   town,  gardens   manured  with  the  contents  of 

*  In  October  1693  the  town  council  of  Kotherham  submitted  to  Dr.  Klein,  F.K.S., 
for  bftctendlofficml  examination,  a  sample  of  water  from  the  Wellgate  spring,  which 
had  oofiie  an£r  such  strong  condemnation  in  Dr.  Theodore  Thomson^  report  issued 
in  Angnst  1898.  HATiog  given  the  results  of  his  investigations.  Dr.  Klein  further 
i«pMt«d  ''that  the  water  is  most  probably  strongly  polluted  with  excremental 
"  matter."  No  official  information  has  reached  the  Hoard  as  to  the  attitude  of  the 
Heilth  Authorilj  on  receipt  of  this  further  proof  of  the  pollution  to  which  their 
wst0f-ffnp|^7  i*  rabjected.  But,  according  to  the  local  press,  they  do  appear  nt  last 
to  hsf*  apprdbended  i^e  dangerous  character  of  the  water,  for  some  public  notice 
if  ttited  to  Em  been  issued  cautioning  the  inhabitants  to  boil  and  filter  all  water 
imeiBMl  to  be  iiatd  for  drinking  purposes. 

Thm  n— itlnn  aa  to  the  best  means  of  ridding  both  ef  the  gathering  grounds  firom 
fgbt  dril  cf  poOotioB  bj  sewage  is  also  now  under  consideration. 
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Mbdicai,      privy-pits  and  material  from  the  town  "  tip  "  abnt  upon   the 
^MOBTf      stream.     "  From  what  has  been  stated,"  says  Dr.  Low,  "  it  is 
—  "  evident  that  the  water  in  the  Gaywood  river  has  multifarious 

"  opportunities  of  becoming  polluted  by  human  excrement."  And, 
as  might  have  been  anticipated,  the  town  supply  at  times  gave 
obvious  indications  of  the  filth  it  contained.  The  use  of  such 
a  water  might  well,  at  any  moment,  give  rise  to  illness.  But 
facts  were  elicited  which  went  to  show  how,  antecedent  to  the 
outbreak  under  consideration,  the  storage  of  the  discharges  of 
enteric- fever  patients  on  land  sloping  to  the  river  bank,  and  the 
occurrence  first  of  frost  and  then  of  heavy  rainfall  and  melting 
snow,  afforded  conditions  favourable  to  the  introduction  of 
specific  filth  into  the  river  and  so  into  the  Lynn  water-supply. 
One  notable  opportunity  of  this  sort  extended  over  seveiul 
days  from  February  14th  onwards,  and  it  was  followed  in  the 
month  of  March  by  the  invasion  of  39  houses  in  Lynn  and  Gay- 
wood,  by  enteric  fever.  For  some  nine  years  at  least  it  had 
been  matter  of  public  knowledge  that  this  water  was  contami- 
nated with  sewage.*  But  as  at  Rotherham  so  also  in  King's  Lynn 
the  population  were  still  receiving  a  befouled  water-supply  late 
into  the  year  1893.t 

Such  pollutions  of  public  water  services  as  have  here  been 
referred  to  may  perhaps  be  regarded  by  some  as  quite  exceptional. 
In  certain  respects  this  may  be  so ;  but  the  experience  of  the 
Medical  Department  is  to  the  effect  that  risk  to  public  water- 
supplies  of  specific  pollution  is  by  no  means  uncommon,  and  that 
danger  of  this  sort  is  far  less  appreciated  by  the  public  and  by 
the  local  purveyoi-s  of  water  than  is  creditable  to  those  concerned. 
It  might  be  deemed  incredible  that  so  late  as  the  year  to  which 
this  report  relates  a  Sanitary  Authority  deriving  their  water  from 
the   suiface    drainage   of    cultivated   lands  should  have   been 
found  capable  of  handing  over  in  wholesale  quantity  the  contents 
of  their  privies  and  their  ash-pits  to  one  of  the  cultivators  of 
these  very  lands,  for  which  the  filth  and  refuse    served    the 
purposes  of  manure.     And  yet  this  was  the  practice  of  the 
Local  Board  of  Health  of  Ashton-in-Makerfield.    On  the  occasion 
of  a  visit  to  Ashton  during  the  European  cholera  prevalence  of 
1884-86,  one  of  the  Board's  Medical  Inspectors  pointed  out  to 
this  Authority  the  danger  which  they  were  incurring  by  the  use 
of  "  night-soil  on  the  gathering  grounds  "  of  their  water-supply ; 
and  question  then  arose  locally  as  to  their  power  to  prevent  the 
practice.     But  in   1892,  when  the  causes  of  a  prevalence  of 
enteric  fever  in  the  district  were  under  discussion,  it  was  ascer- 
tained not  only  that  the  practice  still  obtained,  but  thlit  the 

*  Presidential  Addrest  for  1888  to  the  Norwich  Geological  Societjr,  hj 
W.  Whitaker,  Esq.,  F.R.S.,  of  Her  Majesty's  Geological  Survey. 

t  The  town  council  of  King's  Lynn,  after  meeting  with  a  good  deal  of  opposition 
from  a  eonsiderahle  section  of  the  ratepayers,  deci&d  hy  resolution  of  the  9th  of 
Novemher  1898,  to  apply  to  the  Local  Government  Board  for  a  ProriiioDal  Ofdery 
to  be  confirmed  by  Parliament, "  To  repeal  or  alter  and  amend  the  ensting  Water- 
"  works  Acta,  ana  enable  the  Corporation  to  improTe  the  nater  supply  of  the  town." 
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Health  Authority  were  then  actually  making  a  present  of  this      medical 
filth  to  the  cultivator  of  the  land.  bbp^.' 

It  is  no  part  of  my  duty  to  appraise  the  responsibility 
attaching  respectively  to  electors  or  elected  for  action  such  as 
has  been  referred  to  in  the  several  sanitarv  districts  concerned. 
But  it  is  certain  that  in  the  instances  related  no  plea,  not  even 
that  of  ignorance,  can  be  raised  either  in  extenuation  of  a 
recklessness  that  courts  disaster,  or  in  mitigation  of  censure  for 
the  oonsequeoces  which  sooner  or  later  must  ensue. 

A  third  report  which  is  reproduced  in  this  volume  (Appendix  A., 
No.  9)  embodies  the  results  of  an  inquiry  by  Dr.  Copeman  as  to 
an  outbreak  of  typhus  fever  at  Wigan,  and  to  a  lesser  extent  in 
neighbouring  parts  of  Ince-in-Makerfield.     Co-incidentally  with 
the  improvements  which  have  now  for  many  years  been  in 
progress  as  regards  the  circumstances  of  the  housing  of  the  poor 
and  working  classes  in  our  towns  and  cities,  typhus  has  largely 
disappeared  from  our  records  of  disease  and  death.     Where  it 
still  retains  any  hold  upon  communities,  it  is,  as  it  ever  has 
been,  identified  with  that  form  of  filth  which  goes  hand  in  hand 
witii  the  unwholesome  crowding  together  of  dirty,  and  often 
destitute  people   in  dirty  and   unwholesome  houses   in   over- 
crowded areas.     And  Wigan  forms  no  exception  to  the  rule. 
Typhus,  once  imported,  found  its  needed  means  for  spread  in  ill- 
ventilated  and  overcrowded  "  slums  "  ;  in   Louses  "  conspicuous 
"  for  filth  and  squalor  "  with  attendant  vice ;  and  in  spots  where 
people  lived  over  heaps  of  decomposing  refuse  cast  into  aban- 
doned rooms  below  the  street  level.    And,  just  as  in  former  days 
*' back-to-back  "  houses  stood  out  as  conspicuous  amongst  typhus 
haunts,  so  in  Wigan  the  district  mainly  afiected  is  one  in  which 
this  vicious  system  of  building  has  largely  prevailed.     Under 
these  circumstances  a  single  case  was  speedily  followed  by  11 
others  in  the  same  house,  and  bv  80  attacks  in  all  between 
August  1891  and  March  1892.     The  number  is  small  in  view  of 
the  local  conditions  which  prevailed,  and  which  lead  Dr.  Copeman 
to  express  surprise  that  the  people  in  the  particular  portion  of 
the  town  invaded  should  ever  be  long  free  from  illness  of  the 
zymotic  type.    But,  happily,  Wigan  had  provided  for  itself  a 
well-appointed  isolation-hospital,  which  when  brought  into  use 
served  at  once  to  check  that  rapid  extension  of  the  disease  with 
which  the  onset  of  the  outbreak  was  marked. 

But  with  the  disappearance  of  typhus  from  our  midst,  there 
have  also  largely  disappeared  the  means  necessary  to  its  early 
identification.  And  at  Wigan,  as  in  other  places,  the  commence- 
ments of  typhus  passed  unrecognised.  Hence  Dr.  Copeman  has 
entered,  in  somewhat  unusual  detail,  into  the  clinical  aspects  of 
the  ontbreak.  This  portion  of  his  report  can  only  be  appreciated 
by  caxefiil  study  of  the  materials  he  has  compiled  ;  but  this  is 
probably  the  p<Nrtion  which  gives  greatest  interest  to  the  record 
of  bis  inquizy* 

In  one  inrtance  inqmry  was  undertaken  by  the  Board  on  \^\ei  ^uvu^n 
iMo^p/  0/  B  repreaentation  hy  the  StaflTordsbire  County  Coxmsai      cwotlc 
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to  the  effect  that  the  provisioas  of  the  Public  Health  Acts  were 
not  being  properly  put  into  force.  The  district  was  the  Urban 
Sanitary  District  of  Brownhills,  with  the  Authority  for  which 
the  Board  were  already  in  correspondence,  owing  to  the  un- 
satisfactory conditions  &s  to  water-supply,  sewerage,  and  removal 
of  refuse,  which  had  been  disclosed  in  the  annual  reports  received 
from  the  local  sanitary  officers.  Mr.  T.  W.  Thompson's  lleport 
(Appendix  A.,  No.  10)  shows  that  in  these  several  matters 
there  had  been  grave  neglect,  that  there  was  habitual  laxity  in 
the  sanitary  administration  of  the  district,  extending  even  to  the 
failure  on  the  part  of  the  Authority  to  enforce  the  provisions  of 
their  own  local  byelaws ;  and  that  generally  the  Authority  had 
been  ''  but  little  mindful  of  their  responsibilities  in  the  matter 
'*  of  safeguarding  the  health  of  the  inhabitants  of  their  district." 
Since  the  issue  of  this  lleport  the  Board  have  learnt,  as  the 
result  of  a  further  visit  to  the  district,  that  some  preliminary 
action  has  been  taken  with  reference  to  the  extension  of  the 
water-mains ;  that  comprehensive  measures  of  sewerage  are  in 
prospect ;  that  some  improvement  in  the  matter  of  scavenging 
has  been  inaugurated ;  that  the  Infectious  Disease  (Notification) 
Act,  1889,  has  been  adopted ;  that  a  site  for  the  purposes  of  a 
hospital  for  infectious  diseases  has  been  acquired ;  and  that, 
generally,  a  distinct  advance  has  been  made  in  the  sanitary 
administration  of  the  district. 

In  January  1888,  Dr.  John  Tatham,  then  Medical  Officer  of 
Health  for  the  Borough  of  Salford,  commenced  a  compilation  of 
the  weekly  returns  of  cases  of  infectious  diseases  which  were 
notified  to  himself  and  to  his  colleagues  in  some  30  large 
urban  districts^  and  a  copy  of  the  resulting  tabulation  was  sent 
to  the  health  officer  of  each  contributing  sanitary  district,  as  also 
to  the  Boaixi's  Medical  Officer.  The  number  of  towns  included 
in  this  summary  of  returns  steadily  increased,  and  its  compila- 
tion soon  came  to  involve  considerable  labour  on  the  part  of 
Dr.  Tatham.  Hence,  early  in  1889,  the  Board  imdertook,  at 
his  suggestion,  supported  as  this  was  by  the  formal  request  of 
a  large  number  of  the  health  officers  and  sanitary  authorities 
concerned,  to  perform  the  necessary  weekly  tabulation,  and  to 
issue  a  copy  of  the  results  to  the  medical  officer  of  health  of  each 
of  the  districts  in  respect  of  which  the  return  was  supplied. 

Weekly  retuiTis  are  now  received  by  the  Board  from  122 
urban  districts,  including  the  metropolis,  giving  certain  of  the 
details  embodied  in  the  certificates  of  notiKcation  of  the 
different  infectious  diseases  which  have  been  received  by  the 
several  authorities.  The  Board's  weekly  summaries  of  these 
returns  are  not  intended  for  publication,  but  some  general 
account  of  them  has  for  several  years  past  been  issued  in  the 
Board's  Annual  Report.  In  the  case  of  81  of  these  districts, 
quarterly  returns  of  mortality  are  issued  by  the  Registrar 
General,  and  although  these  quarterly  returns  are  open  to 
subsequent  correction,  yet  I  have  thought  it  might  be  helpful 
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to  those  concerned  in  the  study  and  control  of  infectious 
diseases,  if  I  tabulated  for  the  towns  in  question  both  the 
notified  attacks  and  the  registered  deaths  from  the  seveial 
notifiable  diseases  for  each  quarter  of  the  year.  This  material 
for  the  year  1892  will  be  found  tabulated  in  Appendix  A., 
No.  11.  After  a  series  of  years  such  tabulations  may  come  to 
afford  some  useful  indications  as  to  the  proportion  of  fatal  to 
non-fntal  attacks,  and  as  to  the  relation  of  season  both  to  the 
occurrence  of  some  of  the  diseases  specifietl,  and  also  to  their 
fatality. 
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II.— CHOLERA  lir  EUROPE. 


The  invasion  of  Europe  by  cholera  in  1892  was  an  event  w^hich 
largely  occupied  the  attention  of  the  Medical  Department  during 
the  year,  and  the  story  of  the  origin  and  progress  of  the  ditTusion 
of  the  disease  is  set  out  in  a  report  by  Dr.  Barry  (Appendix  A«/ 
Na  12).     From  this  account,  which  deals  with  the    countries 
affected  in  the  order  of  the  date  of  their  attack,  it  will  be  seen 
that  cholera,  in  its  extension  westward,  had  three  centres.    The  first 
was  Paris,  in  the  outskirts  of  which  cholera  was  recognised  early 
in  April  1892.     The  disease  in  the  neigh lx)Ui  hood  of  the  French 
capital  may  probably  be  reganled  as  a  recrudescence  of  former 
cholera,   and   its   extension   took  place  down  the  valley  of  the 
Seine,  and  in  the  direction  of  Belgium.     The  second  centre  was 
Asiatic  Russia,  which  must  be  regarded  as  having  received  its 
infection  as  the  result  of  an  exceptional  epidemic  of  cholera  in 
British   India   during  1891 ;  this  being   foUoweil   in  the  early 
months  of    1892   by  a   recrudescence    along   the  Indo-Afglian 
frontier.      The  disease   first  travelled   in  a  westerly   direction 
throu<rh  Afirhanistan,  and  then  takin":  a  north-western  c oui-so 
through  Persia,  reached  Russian  Turkestan,  through   which  it 
travelled  with  a  hitherto  unknown  rapidity,  following  the  new- 
line  of  railway  from  Samarkand  to  Oozouu  Ada  on  the  eastern 
shore  of  the  Caspian.     Thence  it  followed  the  line  of  the  Guspian 
Sea  traffic,  reacliing  Baku   on  the  west  and  the  mouth  of  the 
Volga   on   the   north.     By  means  of  a  rapid  extension  of  the 
<usease  up  the  Volga  on  the  c.e  hand,  and  into  the  Caucasus  on 
the  other  hand,  the  disease   wfts  introduced  into  Europe,  and 
before  the  end  of  the  year  it  had  already  extended  to  all  but  six 
of  the  Governments  comprised  in  European  Russia.      The  third 
extension  westwards  was,  so  far  as  is   known,  not  conceined 
with   the   European  invasion   of  1892.      Cholera   prevailed   in 
Arabia  in  1890-91,  when  a  diffusion  took  place  along  several 
pilgrim  routes.      Early  in   the  summer  of   1892    the   disease 
was  conveyed  across  to  the  Somali  coast  of  Africa ;  and  later 
in  the  year  it  was  re-imported  thence  into  Arabia. 
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MsDicAL  Dr.  Barry  gives  a  detailed  account  of  the  extension  of  choleniF 

Report.  through  the  various  provincei:)  both  of  European  and  Asiatic  Russia. 
>^^  •!"  By  the  close  of  1892,  331,077  attacks  and  151,626  deaths  had 
(a.)  iH  RUSSIA,  been  recorded  in  European  Russia,  and  134,758  attacks  with 
69,423  deaths  in  the  Caucasus ;  the  areas  suffering  most  being, 
the  northern  Governments  of  the  Caucasus,  the  Don  Cossack 
region,  and  the  districts  riparian  to  the  Vr^lga  The  Govern- 
ment of  Lublin  (Poland)  also  suffered  heavily.  In  point  of  date 
the  heaviest  incidence  of  the  epidemic  was  during  the  period 
between  mid-July  and  the  end  of  the  first  week  of  September ;, 
bub  the  disease  was  still  prevalent  in  parts  of  Russia  at  the  close 
of  the  year.  The  records  from  Russia  in  Asia  showed  89,199 
attacks  and  46,841  deaths.  But,  as  regards  many  parts  of  the 
Russian  Empire,  it  has  to  be  noted  that  the  actual  statistics 
available  fail  to  indicate  the  true  extent  of  the  epidemic; 
accurate  records  being  at  times  quite  unprocurable  owing  to  riots 
and  other  causes.  The  story  of  Russian  cholera  includes  some 
remarkable  records  of  the  manner  in  which  water-ways  serving 
as  lines  of  human  traffic  served  also  as  caniers  of  cholera ;  it 
also  gives  details,  some  tragic  in  their  outconie,  which  emphasise 
anew  the  power  for  mischief  of  a  cholera  infected  water  when 
used  for  human  consumption. 

M  iH  TuBKBT      In  much  the  same  way  Dr.  Barry  traces  the  impoi-tation  into, 
IN  Asia.         ^^j  movements   of  cholera  within,  the  noilihem  provinces  of 

Turkey  in  Asia,  where  the  pla<»es  most  effected  were  Erzeroum 

and  Trebizond. 

(?.)  iH  FBAircB.  The  first  recognised  attacks  of  cholera  in  France  took  place  in? 
a  public  institution  at  Nanterre  in  the  north-western  outskirts  of 
Paris,  either  at  the  end  of  March  or  early  in  April  1892;  they 
were  rapidly  fatal,  and  the  disease  extendci  to  a  considerable  num- 
ber of  the  inmates.  Its  origin  remains  obscure  ;  but  it  is  held  by 
leading  French  authorities  that  it  was  probably  a  recrudescence 
of  the  cholera  of  a  former  year,  and  that  it  must  have  reached 
the  institution  in  question  from  the  outsi<ie.  During  the  months 
of  April,  May,  and  June  the  disease  Hpi-ea'l  through  the  north- 
western, western,  and  northern  suburbs  of  Paris,  and  later  on  it 
nearly  encircled  the  capital.  The  distribution  of  cholera  in  the 
suburbs  is  worthy  of  note ;  the  excess  of  its  incidence  on  the 
different  communes  having  distinct  relation  to  the  extent  to 
which  the  Seine,  from  which  their  water-supply  was  drawn,  was 
polluted  by  the  sewage  of  Paris.  Of  the  4s  communes  provided 
with  Seine  water  9.S  were  invaded  with  cholera,  but  the  inhabi- 
tants of  those  communes  drawing  their  supply  at  a  point  below 
the  main  outfall  sewer  died  of  that  disease  at  a  i-ate  nearly  14  times 
as  great  as  those  who  were  supplied  from  the  same  river  at  a  point 
above  Paris.  Paris  itself  became  affected  in  July,  the  disease 
assuming  epidemic  proportir*ns  between  mid-August  and  mid- 
October,  and  maintaining  itself  more  or  less  until  the  end  of  the 
year. 


Aocording  to  reports  issued  by  Mons.  Henri  Monod,  951  deaths  Msdical 
{rom  cholera  occurred  in  the  environs  of  Paris  between  March  iSpokt. 
Slst  and  the  end  of  1892,  and  907  in  Paris  itself.  It  is,  however, 
noteworthy  that  the  1892  cholera  prevalence  in  Paris  was  the 
least  fatal  of  all  the  seven  epidemics  which  have  occurred  there 
during  the  61  years  1832-92  ;  the  cholera  deatli-rate  per  10,000 
.having  continuously  fallen  from  2345  iu  1832,  to 36  in  1892. 

From  the  department  of  the  Seine  cholera  spread  first  to 
neighbouring  dt^partments^  but  later  on  extension  took  pLoce 
somewhat  generally  in  the  north  of  France,  the  disease  also 
appearing  in  de|)artment8  situated  as  remote  frotn  the  capital  as 
the  Bay  of  Biscay  and  the  littora]  of  the  Mediterranean.  In  all, 
49  departments  were  invaded,  498  deaths  occurring  at  Havre  in 
the  Seine  Inf^rieure,  122  in  the  commune  of  Argenteuil  in  the 
Seine-etrOise,  101  in  the  commune  of  Lorient,  department  of 
Morbihan,  89  at  Marseilles  in  the  Bouches-du-Rh6ne,  87  at 
Cherbouig  in  the  Manche  department,  Gl  at  Nantes  in  the 
department  of  the  Loire  Inf(^rieure,  besides  59  and  38  at  Le 
Portel  and  BouIogne-sur-Mer,  as  also  43  at  Etaples  and  25  at 
Calais,  all  in  the  department  of  the  Pas-de-Calais.  The  total 
cholera  deaths  recorded  in  France  during  1892  was  4,550,  giving 
a  rate  of  1*75  per  10,000  of  the  population  of  the  inva<1ed 
departments. 

According  to  reports  received  f romBelgium,  the  first  occurrences  ^^^^  ^J  ^^^ 
of  cholera  in  that  country  would  appear  to  have  been  related  to 
the  cholera  which  had  prevailed  since  mid -April  in  the  departments 
of  the  Seine  and  Seine-et-Oise  immediately  outside  Paris.  Thus, 
isolated  attacks  of  cholera  which  occurred  in  two  provinces  of 
Belgium  during  the  month  of  July,  followed  on  the  return  to  their 
homes  of  men  who  had  been  at  work  in  localities  within  the 
departments  of  France  refeiTcd  to.  And  the  introduction  of 
cholera  into  Artwerp  is  also  stated  to  have  followed  on  the 
occurrence  of  that  disease  en  board  ships  immediately  after  their 
arrival  from  Havre,  where  the  disease  was  then  wid^^ly  prevalent. 
From  Antwerp  cholera  gradually  spread,  until  by  the  middle  of 
September  nine  provinces,  and  a  considerable  number  of  towns  and 
rillages,  hail  become  infected.  By  the  end  of  the  year  1,852 
attacks  and  961  deaths  had  been  recorded,  the  rates  per  10,000  of 
the  population  being  3*0  and  1*6  respectively,  with  a  fatality  rate 
reaching  51*8  percent,  of  attacks. 

In  Germany  both  the  Imperial  and  the  Prussian  Governments  ^''^^^x?^^^ 
took  precautions  eaily  in  July  for  the  preventi(»n  of  cholera, 
these  steps  being  especially  directed  to  the  control  of  the  large 
emigrant  traffic  passing  between  infected  Russian  provinces  and 
ports  on  the  north-east  of  Germany,  notably  the  port  of  Hamburg. 
The  raft  and  river  traffic  also  came  under  special  regulations. 
Notwithstanding  these  and  other  measures,  cholera  broke  out  in 
Hamburg  ab'Ut  August  16th,  and  it  soon  became  widely 
epidemic  in  the  city  and  port,  16,956  attacks  and  8,605  deaths 
oeenrring  between  August  16th  and  the  middle  of   November. 
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Medical  This  epidemic,  which  gave  vise  to  an  annual  death-rate  from 
Rrport.  cholera  of  134  per  10,000  of  the  estimated  population,  was  the 
most  severe  from  which  Hamburg  has  suffered  on  any  of  the 
sixteen  occasions  in  which  cholera  has  prevailed  in  that  city. 
The  circumstances  undsr  which  cholera  was  introduced  into 
Hamburg  are  discussed  by  Dr.  Barry ;  but  although  they  remain 
somewhat  uncertain,  no  doubt  can  exist  with  regard  to  the  fact 
that  the  infection  was  widely  disti  ibuted  by  means  of  the  sewage* 
p  )lluted  water  which  was  at  that  time  delivered  to  the  population 
from  the  River  Elbe.  Indeed,  the  experience  afforded  by 
Hamburg  in  respect  of  water  serving  as  the  medium  for  the 
•diffusion  of  cholera  in  epidemic  form  has  become  historic  by 
reason  of  the  researches  of  Professor  Koch  and  others,  which 
went  to  show  that  whereas  Hamburg,  drinking  unfiltered  Elbe 
water  drawn  from  a  point  above  the  sewer  outfalls,  but  still 
liable  to  occasional  sewage-pollution  by  reason  of  tidal  action, 
suffered  from  epidemic  cholera  on  a  pcale  of  exceptional 
magnitude,  the  town  of  Altona,  which  practically  forms  with 
Hamburg  one  continuous  community,  only  suffered  in  a  very 
minor  degree,  although  supplied  with  water  dft,wn  from  the 
same  river,  and  at  a  point  lelow  that  at  which  it  is  befouled 
by  the  sewage  of  well-nigh  800,000  people  resident  in  Ha.n- 
burg  and  Altona.  According  to  Professor  Koch,  the  remarkable 
immunity  of  Altona  was  due  to  the  fact  that  the  Altona  water, 
which  was  filtered  through  sand  and  gravel,  was  so  far  freed 
from  the  micro-organisms  suspended  in  it  by  means  of  the 
slimy  layer  of  mud,  &c.,  which  formed  on  the  surface  of  the 
iiltering  area,  as  to  reduce  the  risk  of  mischief  to  a  minimum. 
The  conclusions  drawn  by  Professor  Koch  from  the  Hamburg 
and  Altona  experience  are  of  such  interest  and  importance  that  I 
have  reproduced  a  translation  of  his  report  on  "  Water  Filtration 
and  Cholera "  in  Appendix  C.  Professor  Koch  does  not  claim 
immunity  from  infection  conveyed  by  water  as  the  result  of  any 
known  system  of  filt:ation  in  bulk  ;  on  the  contrary,  he  shows 
that  even  by  the  aid  of  processes  carried  out  with  exceptional 
skill  and  precautions,  every  cubic  centimetre  of  water  must  still 
be  regarded  as  contnining  micro-orgunisms — ^pathogenic  and 
other — in  definite  although  largely  diminished  quantity. 

Following  on  a  flight  from  Hamburg,  cholera  spread  todist*icts 
immediately  around,  to  localities  riparian  to  the  Elbe,  and  to 
(.ther  portions  of  Gern.any.  The  incidence  of  the  disease  along 
the  1  iver  water-ways  was  indeed  remarkable ;  111  p!ac's  were 
attacked  along  the  Ell)e,  27  along  the  Oder,  cases  followed 
the  track  of  the  Rhine  boats,  and  much  the  same  occurred  along 
the  banks  of  the  Weser,  the  Spree,  and  the  Vistula.  Many  of 
the  manifestations  of  cholera  in  Germany  were,  however,  small 
in  amount.  Including  isolated  attacks  14  counties  (Kreise)  in 
all  were  affected,  the  total  cholera  deaths  for  the  period  August 
16th  to  November  19th,  1892,  reaching  9,563. 
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The  first  case  of  cholera  in  the  United  Kingdom  was  imported      mkdicai. 
into  Grangemouth  on  August  19th.     On  the  25th  two  emigrants,      toJoS!" 
who  had  landed  at  Leith,  sickened  in  Glasgow ;  and  on  Septem-  /^x  j  "Z" 
ber  15th,  a  fourth  case  was  brought  into  Grangemouth.     All  these    BaiiAi"^' 
four  cases  reached  Scotland  from  Hamburg.     Only  the  first  attack  ^-  Scotlaitd. 
was  £ataL 

Cholera  reached  EIngland  on  August  25th,  and  befoi'e  the  end  2.  enoulxd 
of  October  35  cases,  of  which  11  proved  fatal,  had  been  im-  ^^^^^^^^ 
ported  Of  the  35  patients  28  reached  this  country  from 
Bamburg  direct,  1  from  Hamburg  via  Antwerp,  3  from 
Antwerp,  2  from  Rotterdam,  and  1  from  Solombola  near 
Ancbangel.  I  shall  refer  later  on  to  the  action  taken  with 
pegard  to  these  cases ;  and  I  would  only  here  add  that  in  no 
instance  durincr  1892  did  the  disease  extend  to  any  person  other 
than  those  arriving  from  abroad. 

Holland  received  its  first  infection  from  Altona  and  Hamburg,  (a-)  i^  hol- 
and  in  its  earlier  distribution  to  the  various  provinces  the 
disease  not  only  occurred  mainly  amongst  persons  whose 
avocations  brought  them  into  relation  with  shipping,  but  the 
lines  of  diffusion  were  largely  those  of  river  and  canal  traffic. 
All  the  11  provinces  of  Holland  suffered  moi-e  or  less.  Zuidholland, 
with  its  ports  and  river  inlets,  as  also  Utrecht  in  direct  com- 
munication with  these  inlets,  suffered  heavily ;  whet  eas  Drenthe 
in  the  north  and  Limburg  in  the  south,  both  inland  provinces, 
had  each  but  a  si«)gle  fatal  attack.  In  all,  293  cholem  deaths 
took  place  in  Holland  between  August  20 th  and  December  3Lst. 

The  beglnninffs  of  cliolera  in  Austria,  which  occurred  during  (*;)!» Austria- 

■  .  Hungary. 

the  early  half  of  September,  are  involved  in  some  obscurity.  By 
the  end  of  the  month  the  disease  had  become  established  in 
Podgorze  and  Krakau,  and  it  spread  rapidly  into  other  ueigh- 
bouring  departments,  {ind  into  towns  on  the  Vistula  below 
Krakau.  During  the  months  of  November  and  December 
eastern  Galicia  was  somewhat  severely  affected  as  the  result  of 
recurring  importation  from  Russia;  the  places  suffering  most 
being  mainly  situated  close  to  the  frontier  river  Zbrucz,  which 
was  at  the  time  frozen  over.  The  disease,  however,  only  actjuired 
epidemic  proportions  in  two  Galician  towns ;  whereas  in  other 
parts  of  Austria  occurrences  o**  cholera  were  l>oth  sparse  and 
isolated.  The  total  cholera  deaths  recorded  reached  119  by  the 
end  of  the  year. 

In  Hungary  the  incidence  of  cholera  along  lines  of  river  traffic 
was  again  exemplified  by  the  prevalence  of  1892.  Buda-Pesth 
was  attacked  early  in  September,  the  disease  appearing  amongst 
workmen  unloading  hides  which  had  reached  the  city  from 
Hamburg.  Its  later  diffusion  involved  no  less  than  25  counties 
and  10  municipal  towns,  a  number  of  the  invaded  towns  and 
villages  being  on  or  near  to  the  banks  of  the  Danube  and  its 

The  recorded  attacks  and  deaths  up  to  t\\e  c\oa^ 
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of  December  in  Hungary  were  2,231  and  1,281  respectively, 
the  cholera  death-rate  of  the  invaded  districts  being  1*75  per 
10,000  living.  The  records  for  Buda-Pesth,  which  extend  from 
September  26th,  1892,  to  February  8th,  1893,  include  526  fatal 
attacks. 

The  story  of  cholera  in  the  United  States  during  1892  is 
remarkable  in  more  senses  than  one.  Between  August  Slst  and 
September  16th  seven  vessels,  of  which  six  carried  emigrants, 
arrived  in  New  York,  all  of  the  seven  coining  within  the 
definitions  '*  infected  "  or  "  suspected  to  be  infected.*'  Six  of  the 
seven  hailed  from  Hamburg,  and  one  from  Liverpool.  Five  of 
them,  all  from  Hamburg,  suffered  from  cholera  during  the  voyage, 
76  deaths,  in  all,  resulting.  The  first  vessel,  the  "  Moravia," 
arrived  at  New  York  having  had  22  cholera  deaths  on  board ; 
and  this  circumstance  led  to  the  issue  of  a  Presidential  Circular, 
which,  subject  to  certain  limited  provisos,  inaugurated  for  vessels 
carrying  emigrants  a  '*  quarantine  detention  of  20  days,  and  of 

such  greater  number  of  days  as  may  be  fixed  in  each  special 

case  by  the  State  Authorities."  The  ultimate  result  of  the 
Circular  was,  of  cour»e,  a  suspension  of  the  emigrant  traffic ; 
but  in  the  njeantime  the  quarantine  of  many  thousands  of  persons, 
nearly  all  in  health,  was  deemed  necessary  by  the  State  Autho- 
rities ;  and,  as  has  almost  always  been  the  case  under  such 
circumstances,  the  system  needed  only  to  be  applied  in  order  to 
break  down.  The  arrangements  with  a  view  of  carrying  it  out 
were  of  the  most  rudimentary  character,  they  iial  to  be  largely 
improvised  on  the  spot,  and  they  led  to  much  suffering.  And 
furthermore,  the  adoption  of  such  measures  aroused  a  spirit  of 
rioting,  with  resort  to  arms  on  the  part  of  the  neighbouring 
population^  which  had  to  be  quelled  by  military  measures. 

But,  in  the  meantime,  cholera  had  succeeded  in  making  its 
way  into  the  city  and  State  of  New  York ;  16  attacks,  including 
a  few  suspected  cases,  with  12  deaths,  taking  place. 

Minor  outbreaks  than  those  to  which  I  have  adverted  occurred 
in  other  countries,  including  Servia.  Isolated  attacks  of  cholera 
also  occurred  in  Italy,  Denmark,  Norway,  and  Morocco.  As  to 
these,  and  to  the  details  generally  concerning  the  wide  diffusion  of 
cholera  in  various  parts  of  the  world  during  1892,  I  would  refer 
to  Dr.  Barry's  leport,  which  has  been  prepared  at  much  paios 
and  with  great  care. 

§  English  Cholera  Administhation. 

Throughout  the  spring  and  summer  careful  note  had  been  kept 
in  the  Medical  Department  of  the  movements  of  Asiatic  Cholera, 
firet  in  the  direction  of  and  across  the  eastern  frontier  of  Europe 
into  Russia,  and  then  from  one  Russian  province  to  another  in 
the  direction  of  the  Baltic^  and  of  the  German  and  Hungarian 
frontiers.  And^  when  the  disease  was  evidently  about  to  invade 
those  provinces  of  Russia  which  are  within  the  Pale  of  Settlement 
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for  the  Jews,  and  from  which  emigration  of  Russian  Jews  across  MBDicAt 
Oermany  and  thence  to  this  couniry  was  at  the  time  in  rapid  rbpob?" 
4Uid  continuous  progress,  it  became  necessary  at  once  to  warn 
ihe  authorities  of  those  English  Ports  at  which  these  immigrants 
and  trans-migrants  were  landing.  On  the  25th  of  July  a  rapid 
Medical  Survey  of  our  ports  was  commenced,  and  it  was  carried 
on  tbrou^out  the  whole  of  August,  September,  and  October. 
The  more  important  of  our  Eastern  Ports  were  first  visited ;  the 
next  ports  to  come  within  the  Survey  being  some  on  our 
southern  coast. 

But  in  the  meantime  cholera  had  reached  the  Port  of  Hamburg, 
the  disease  having  broken  out  there  somewhat  after  the  middle  of 
August.  The  first  intimation  of  the  infection  of  this  port  reached 
the  Board  on  August  23rd,  and  the  circumstance  was  at  once  com- 
municated by  telegraph  to  those  of  our  ports  which  were  known  to 
have  trafi&c  with  the  Hanseatic  city.  The  Port  Survey,  already  in 
progress,  was  maintained  and  extended  :  a  large  number  of  ports 
were  visited  at  various  points  along  our  coast  line,  the  Port  Autho- 
rities being  urged,  where  necessary,  to  increase  their  means  for  the 
inspection  of  vessels  coming  foreign,  and  to  make  such  arrmge- 
ments  as  would  enable  them  to  deal  with  any  case  of  cholera  or 
of  choleraic  diarrhoea  that  might  be  found  on  board  ship.  The 
Survey  also  took  account  of  a  considerable  number  of  Riparian 
Sanitary  Districts,  other  than  Port  Districts,  the  shipping  trade 
of  which  rendered  the  adoption  of  special  precautionary  measures 
necessary.  In  all,  more  than  100  districts,  including  all  Port 
Sanitary  Districts,  were  thus  visited  for  the  purposes  of  inspection 
and  conference  with  the  authorities  concerned.  A  list  of  these 
districts  is  appended  (Appendix  A,,  No.  13),  together  with  a 
number  of  particulars,  including  the  then  existing  arrangements 
for  dealing  with  imported  cholera;  the  advice  given  by  tl\e 
Inspector  on  behalf  of  the  Board ;  and,  as  far  as  practicable,  tlie 
action  taken  at  the  time  on  that  advice.  In  this  way  English 
Port  and  Riparian  Authorities  were  placed  on  the  alert ;  and 
although  35  cases  of  cholera  reached  our  shores  between  August 
25th  and  October  18th  the  disease,  as  already  stated,  in  no 
case  extended  to  any  person  beyond  those  who  had  arrived 
from  abroad.  Of  these  35  cises,  11  terminated  fatally.  The 
v^sels  by  which  these  cases  were  imported  were  20  in 
number;  they  sailed  from  four  different  ports,  14  of  them 
coming  from  Hamburg,  and  they  introduced  cholera  into  9 
English  ports.  In  three  instances,  cholera  succeeded  in  passing 
beyond  the  limits  of  our  Port  Districts,  the  disease  not  manifest- 
ing itself  until  the  persons  incubating  it  had  made  their  way 
inhind.  These  instances  included  one  passenger  who,  arriving 
at  Harwich  on  August  24th,  sickened  in  London  on  August 
27th ;  four  attacks  in  emigrants  who  after  landing  at  Hull  on 
Augiust  26th,  sickened  in  Liverpool  on  August  28th  ;  and  two 
peraoDS  who,  having  landed  at  Harwich  on  August  29th,  fell  ill 
m  London  on  August  30th.  All  these  seven  patients  were  at 
onee  isolated  is  hospital;  three  of  them  died  and  four  lecovex^. 
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A   number  of  other   precautions  were  taken  by  tlie  Board. 
Amongst  these  the  more  important  were  as  follows : — ^Two  Memo- 
randa prepared  aforetime  in  the  Medical  Department,  one  entitled 
''  Precautions  against  the  Infection  of  C'holera/'  and  the  other,* 
**  General  Memorandum  on  the  Proceedings  which  are  advisable' 
**  in  Places  attacked  or  threatened  by  Epidemic  Disease"  (Appendix- 
A.,  Nos.  14  and  15),  were  issued  on  August  26th,  1892,  to  all 
Sanitary  Autliorities  and  Medical  Officers  of  Health  in  England 
and  Wales.     Special  communications  were  made  by  the  Board  to 
the   Managers  of  the   Metropolitan  Asylums  Board  and-  to  the 
Sanitary  Authorities  of  the  Metropolis  as  to  the  need  of  being- 
prepared,  in  advance,    to  isolate  cases   of  cholera  should  that 
disease  extend  in  the  Metropolis.     At  interv^als  between  JiJy  13tb 
1892,  and  21st  January  1893,  and  as  cholera  extended  from  ports 
in  ihe  East  and  in  the  Black  Sea,  &c.,  to  countries  on  the  western 
coast  of  Europe,  certain  Orders  prohibiting  the  landing  overside, 
in  ports  of  this  country,  of  certain  classes  of  rags,*  bedding,  &c, 
were   issued.      On   August  29th  the  Board  made  Regulations 
amending  Article  12  of  their  Cholera  Regulations  of  28th  Augusts 
1890,  thus  enabling  any  Port  Medical  Officer  of  Health,  with  a 
view  to  checking  the  introduction  or  spread  of  cholera,  to  withhold 
permission  to  ]and  in  the  case  of  such  passengers  as  were  ''in  a 
"  filthy  or  unwholesome  condition,"  and  who  were  unable  to 
satisfy  him  as  to  the  addresses  to  which  they  were  going.     And 
on  August  31st  further  Regulations  were  issued  as  to  dealing  with 
bilge  and  tank  water  in  the  case  of  vessels  either  infected  with 
cholera,  or  having  arrived  from  a  place  infected  with  cholera.  These 
Orders  were  subsequently  consolidated  by  an  amending  Order 
dated  6th  September  1892,  which  will  be  found  in  Appendix  A, 
No.  16.     Arrangements  were  also  made  for  the  immediate  issue, 
should    the    necessity   arise,   of    Epidemic    Regulations   under 
section  134  of  the  Public  Health  Act,  187o,  and  section  82  of 
the  Public  Health  (London)  Act,  1891. 
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§  Proposals  as  to  Quarantine. 

In  the  meantime  cholera  had  extended  to  Ports  abutting 
on  the  western  shores  of  the  North  Sea  and  the  British  Channel. 
And  under  these  circumstances,  the  Board  were  urged  by  a 
number  of  difierent  Sanitary  Authorities  and  other  bodies  to 
take  steps  which  would  have  involved  grave  departure  from  the 
traditional  attitude  of  England  in  the  face  of  cholera  ;  an  attitude 
which  has  been  one  of  the  main  forces  in  securing  for  this 
country  that  sanitary  administration  and  those  habitual  sanitary 
practices  which  have  won  for  her  the  esteem  and  envy  of  other 
nations,  and  which  have  been  at  the  root  of  the  gieatest  saving 
of  life  from  preventable  diseases  that  has  ever  been  recorded  in 
the  history  of  the  world. 


'^  These  Ordors  as  to  Rags  were  rescinded  in  1893,  fresh  regulations  being  |»rescribed 
under  new  Orders  dated  5th  August  1893  and  13th  September  1898  respective]/. 
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.    The  denuuids  had  to  do  with  the  impofiition  of  quarantine  in      msdica 
one  or  another  form.     Some  authorities  couched  their  recjneBts      Rsroiir. 
i&  terms  of  &  scwoewbat  indefinite  character ;  bat  others  asked       • 
definitely  to  be  invested  with  powers  to  place  in  quarantine  all 
Teasels  arriving  from  infected  ports,   and  in   ODe  instance    a 
period  of  from  four  to  seven  days  was  suggested  for  this  purpose. 
And  Sanitary  Authorities  were  not  alone  in  pressing  such  demands^ 
Thus^  almost  at  the  same  time  when  one  large  association  of 
shipowners  were  making  official  complaint  as  to  the  enormous 
eost  entailed  through  the  enfoi'cement  of  quarantine  in  foreign 
ports — as  also  at  Gibraltar  and  Malta — against  British  shipping, 
other  shipping  firms  were   urging  that   arrivals  either   from 
infected  ports  or  from  certain  specified  continental  ports  should 
*'  be  quarantined  "  at  all  British  Ports. 

These  demands  were  met  by  a  definite  refusal  on  the  part  of 
the  Board,  but  the  mere  fact  that  such  demands  were  made 
calls  for  serious  notice,  and  this  the  more  because  the  circum- 
stances under  wh»ch  they  were  formulated,  and  which  may 
occur  again,  gave  them  for  the  moment  some  appearance  of 
reasonableness  in  the  eyes  of  certain  people. 

The  system  of  cholera  prevention  which  has  been  in  operation 
in  England  for  some  40  years,  and  the  details  of  which  have 
for  the  past  20  years  been  largely  embodied  in  the  Cholem 
BeguIatioDs  issued  by  the  Board,  have  the  following  objects 
in  view  : — 

Port  and  Riparian  Sanitary  Authorities  have  imposed  on  them 
the  duty  of  so  dealing  with  ships,  either  infected  with  cholera 
or  arriving  from  places  infecte<l  with  cholera,  that  the  sick 
shall  be  placed  in  hospital  ;  that  those  suspected  of  cholera 
shall  be  detained  for  a  limited  period,  so  that  the  nature  of  their 
illness  may  be  ascertained ;  that  certain  sanitary  measures, 
such  as  the  efficient  disinfection  of  vessels,  shall  be  carried  out ; 
and  that,  prior  to  the  landing  of  healthy  persons,  tlieir  addresses 
at  the  places  of  destination  to  which  they  are  travelling  shall  be 
obtained. 

Should  cholera  succeed  in  passing  this  outer  line  of  defence, 
the  Board  trust  for  the  prevention  of  its  spread  to  the  general 
sanitary  administration  of  the  countiy.  Sanitary  districts,  to 
which  the  hitherto  healthy  passengers  are  travelling,  have 
communicated  to  them  the  addresses  of  these  persons ;  the 
system  of  compulsory  notification  of  infectious  disease  (very 
generally  in  operation)  supplies  to  each  local  authority  immediate 
metfUs  of  ascertaining  whether  any  cholera  has  developed  in 
their  district ;  and,  cholera  having  been  discovered  within  their 
jurisdiction,  Inland  Sanitary  Authorities  have  a  corresponding 
duty  to  that  devolving  on  Port  Authorities.  That  duty  can 
only  be  properly  performed  by  having  at  hand  means  for 
immediate  ibolation  of  the  sick  and  disinfection  of  their 
bel(xigingSy  and  by  the  maintenance  of  such  a  standard  of 
wholesomeness  as  will  enable  the  authority  so  to  deal  with  any 
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case  of  cholera  that^may  reach  their  district,  as  to  prevent  the 
spread  of  the  disease. 

It  is  not  for  one  moment  contended  that  the  system  referred 
to  can,  with  certainty,  prevent  the  importation  of  any  case  of 
cholera  into  Eogland ;  indeed,  our  experience  in  1892  shows 
the  contraiy.  Neither  can  it  be  assumed  that  such  a  stage  has 
been  reached  as  to  free  the  country  from  those  conditions  which 
are  known  to  favour  the  spread  of  imported  cholera^  But  the 
mere  fact  of  abandoning  State  quarantine  restrictions  against 
cholera,  and  of  devolving  on  English  Sanitary  Authorities — 
port,  riparian,  and  inland — the  duty  of  taking,  in  their  respective 
districts,  the  necessary  measures  of  cholera  prevention  has  had 
an  effect  the  importance  and  value  of  which  forms  a  leading 
chapter  in  the  past  sanitary  history  _of  England.  On  the  other 
hand,  we  have  so  often  seen  that  when  Governments,  in  their 
attempt  to  cope  with  the  risk  of  imported  infection,  have  drawn 
lines  around  their  countries — call  them  quarantine  or  by  any 
other  name — and  have  said  as  regards  cholera,  "  Thus  far,  but 
no  further,"  a  false  confidence  has  been  engendered,  apathy  has 
taken  the  place  of  efficient  sanitary  administration,  and  the 
consequence  has  been  that  vigour  iu  quarantine  restrictions 
has  nearly  always  corresponded  with  laxity  in  public  health 
administration,  and  with  a  high  rate  of  mortality  from 
preventable  diseases,  often  including  cholera  itself. 

It  was  in  1865  that  Sir  John  Simon  definitely  set  out  the 
attitude  which  alone  was  practicable  for  this  country  in  regard 
to  foreign  infection,  and  that  system  has  since  then  been  in 
more  or  less  continuous  working.  During  the  period  in  question 
the  general  death-rate  has  gone  down  from  over  23  to  a  mean  of 
between  19  and  20  per  1,000  living,  and  a  standard  of  sanitary 
administration  has  been  attained  which,  apart  from  this  system, 
could  hardly  have  been  realised.  Indeed,  the  prospect  of 
cholera  which,  for  quarantining  countries,  has  so  often  served  to 
bring  about  the  substitution  of  mere  measures  of  restriction  for 
measures  of  sanitation  has  in  this  country  been  always  and 
intimately  associated  with  progress  in  the  department  of  public 
health  and  of  pi*eventive  medicine.  The  result,  as  regards 
cholera,  is  shown  in  the  following  table : — 
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England  and  Wales. 

London. 

Date. 

Total  Cholera 
Deaths. 

Cholera  Deaths 

per  l^lillion 

living. 

Total  Cholera 
Deaths. 

Cholera  Deaths 

per  Million 

living. 

1849 
1854 
1866 

53,299 
20,097 
14,878 

3,034 

1,094 

685 

14,137 

10,738 

5,596 

6,182 
4,986 
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But,  owing  to  the  close  inter-rclatioas  of  cholera  aad  enteric  msdical 
fever  in  so  far  as  measares  of  prevention  are  concerned,  we  ^wS!* 
have,  in  the  mortality  returns  of  continued  fever  in  England  — 

and  Wales,  another  test  of  the  value  of  the  attitude  which  has 
been  adopted  in  this  country ;  and  this  test  has  the  advantage  of 
indicating  with  regard  to  one  disease  at  least  what  has  been 
our  gain  quite  apart  from  cholera  itself.  Since  1869  differ* 
entiation  has  been  made  in  the  returns  of  the  Registrar-General 
between  typhus,  enteric  fever,  and  "  simple  and  ill-defined  fever," 
the  latter  term  being  one  the  use  of  which  has  been  rapidly 
diminishing  ;*  and  if  enteric  fever  be  grouped  with  simple  and 
ill-defined  fever,  we  find  that  whereas  the  mean  annual  death- 
rate  per  million  living  from  those  two  diseases  was  567  in  the 
five  years  1869-73,  it  was  only  179  in  the  five  years  1888-92. 
If  during  this  latter  quinquennium  people  had  died  from  these 
fevers  at  tlie  rate  at  which  they  died  in  the  former  five-year 
period  there  would  have  been  during  1888-92  no  less  than 
55,808  more  deaths  from  "  fever"  than  actually  occurred.  And, 
had  the  same  mortality  from  enteric  and  ill-defined  fever  obtained 
during  1892  which  prevailed  in  1869,  no  less  than  14,232 
persons  who  at  the  end  of  1892  had  escaped  death  from  such 
fever  would  have  died  during  that  year.  In  shorty  if  cholera 
had  recurred  in  England  and  Wales  between  1867  and  1892 — 
a  period  during  which  that  disease  was  practically  absent  from 
our  midst — on  the  same  scale  as  between  1849  and  1866,  we 
should  still  be  the  gainers  by  several  hundreds  of  thousands 
of  lives.  And  our  gain  in  this  respect  is  largely  due  to  the 
incentive  given  by  reason  of  cholera  prospects,  and  of  the 
knowlwlge  that  the  diseas3  would  have  to  be  met  by  improved 
sanitary  administration. 

But,  quite  apart  from  these  statistical  considerations,  it  is  evident 
that  those  bodies  who  urged  a  return  to  quarantine  restrictions 
had  failed  to  adequately  apprehend  the  import  of  their  demands. 
And  it  may  be  well  to  inquire  what  would  have  been  the  result 
had  it  been  deemed  permissible  to  comply  with  certain  of 
these  requests. 

"  Put  all  ships  from  infected  ports  into  quarantine  "  was  one 
demand.  Let  us  apply  this  to  a  few  only  of  our  ports.  Between 
the  end  of  September  1892  and  January  1893  there  occurred  in 
Calais  some  70  attacks  of  cholera,  of  which  24  terminated 
fatally.  The  port  of  Calais  was  thus  an  infected  port.  Between 
September  24th  and  December  31st,  1892,  cholera  was  prevalent 
iQ  Boulogne  causing  30  deaths.  The  port  of  Boulogne  was 
thus  an  infected  port.  Now  in  the  six  weeks  ending  November 
12th,  1892,  the  mean  weekly  number  of  passengers  arriving  at 
Dover  from  the  port  of  Calais  was  1,800,  and  if  a  quarantine 

^  In  1S69  tlie  number  of  deathi  in  England  and  Wmles  attribnted  to  *<  simple 
"  and  m-detned  ferer"  was  5,S10;  in  1892  it  was  244.  Whilst  much  of  this 
dimiBatMi  ant  be  regarded  as  dae  to  a  transference  of  deaths  from  the  undefined 
to  iha  CBleric  fercr  gnmp,  yet  it  is  bj  no  means  assumed  that  the  whole  diminution 
be  iSkm  aeeoiiaied  for* 
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l*"**<^^  of  five  days  had  been  imposed  on  arrivals  from,  this  infected 
RsFOKT.  port,  the  total  number  of  persons  who  would  have  had  to  be 
detained,  housed,  fed,  and  otherwise  cared  for,  either  afloat  or 
on  shore,  by  the  Dover  Sanitary  Authority,  would,  apart  from 
the  crews  of  the  vessels,  have  amounted  to  10,804  ;  the  number 
under  detention  at  any  one  time  ranging  from  1,019  to  1,728. 
Dealing  with  Folkestone  in  the  same  way,  it  appears  that  daring 
the  six  weeks  ending  November  12th,  1893,  the  total  number  of 
passengers  arriving  there  from  the  infected  port  of  Boulogrie 
was  8,251  ;  that  the  mean  weekly  number  of  arrivals  was  543  ;• 
and  that  the  number  of  persons  who  at  any  one  time  would  have 
had  to  be  detained  at  Folkestone  under  a  five  days*  quamntine 
system  would  have  ranged  from  272  to  623.t  And,  owing  to 
cholera  at  other  ports,  such  as  Dieppe  and  Havre,  simihir 
meajiures  would  have  had  to  be  carried  out  at  other  English 
perls,  notably  at  Newliaven  and  Southampton.  Apart,  indeed^ 
from  an  almost  complete  cessation  of  traffic  between  the  ports 
concerned,  such  as  might  have  been  brought  about  by  any  real 
attempt  at  quarantine  restrictions^  the  I'esult  attained  would 
have  been  one  which  could  only  have  brought  ridicule  on  our 
sanitary  administration. 

Some,  it  is  true,  allege  that  arrivals  from  poits  such  as  those 
referred  to  would  necessarily  have  to  be  exempted  from  any 
general  rule  as  to  quarantine,  for  the  reason  that  the  sea 
voyage  in  question  constitutes  so  small  a  part  of  that  which 
should  properly  be  regarded  as  an  almost  uninterrupted  railway 
journey  between  the  capitals  of  the  countries  concerned.  I 
entirely  agree :  the  system  would  break  down  on  its  first  application 
unless  exemptions  were  brought  in.  But  the  moment  exeuiptions 
are  introduced  it  would  be  almost  impossible  to  say  where  they 
are  to  stop  ;  and  it  is  certain  that  they  at  once  introduce 
deliberately  and  in  wholesale  form,  that  very  element  of 
"lesJtiness"  which,  as  Sir  John  Simon  has  shown,  condemns 
the  quarantine  system  itself. 

But  some  authorities,  having  regard  mainly  to  the  magnitude 
of  ths  epidemic  in  Hamburg,  limited  their  demands  for  quarantine 
to  arrivals  from  that  port.  As  to  this,  I  would  observe  in  the 
first  place,  it  soon  became  evident  that  there  was  little  or  no 
need  to  place  quarantine  restrictions  on  Hamburg,  for,  with  the 
difiusion  of  cholera  in  that  city,  its  shipping  trade  came  almost 
to  a  standstill.  And  further,  travellers  from  Hamburg  to  this 
and  other  countries,  fearing  lest  they  might  be  subjected  to 
certain  inconvenient  restrictions,  made  other  ports  than  Hamburg 
their  immediate  point  of  departure.    Thus,  those  who  journeyed 

*  These  figures  take  no  accoont  of  excursion  traffic  between  the  ports  in  question. 

t  For  the  statistics  as  to  the  amount  of  passenger  traffic  reaching  Dover  mud 
Folkestone  I  am  indebted  to  Mr.  William  Forbes,  of  the  London,  Chatham,  and 
Dover  Railway  Company,  and  Sir  Myles  Fenton,  of  the  South-Eastem  Railway 
Company.  The  actual  number  of  passengers  was  less  than  usual,  owing  to  the 
prevalence  of  cholera  on  the  continent  of  Europe. 
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to  England  took  ship  at  Dutch,  Belgian,  and  even  French  ports ;  ^wjcal 
and  it  became  obvious  that  irksome  restrictions  placed  on  Rbfost. 
arrivals  from  any  one  of  the  ports  concerned,  whether  German, 
French,  or  other,  would  at  once  have  led  to  a  diver-sion  of  the 
traffic,  and  that  any  approach  to  successful  quarantine  against 
even  a  single  port  could  only  have  been  carried  out  at  the  cost 
of  a  general  system  of  quarantine  against  all  the  principal  ports 
on  the  western  littoral  of  the  continent  of  Europe.  And  further, 
any  such  action  would  necessarily  have  involved  goods  as  well 
as  passengers.  Indeed,  some  who  urged  these  demands  on  the 
Board  did  not  fail  to  extend  their  application  to  many  classes  of 
goods  and  merchandise,  and  notably  to  food  supplies. 

In  brief,  return  to  quarantine  restrictions  on  the  part  of  this 
count ly  could,  even  at  this  date,  hardly  fail  to  have  a  most 
injurious  effect  in  retarding  sanitary  progress ;  and  the  effort  to 
make  the  system  in  any  way  effectual  would  lead  to  the 
application  of  restrictions  on  people  and  on  commerce  that  would 
be  altogether  intolerable.  And  after  all,  a  really  rigid  quarantine, 
as  applied  to  this  country,  must  needs  fail  in  important  measure 
to  efftct  the  objects  which  its  promoters  would  have  in  view. 
Writing  in  his  annual  report  for  1865,  Sir  John  Simon  concluded 
thus : — "  So,  for  England,  under  present  circumstances,  quaran- 
tine against  cholera,  as  existing  in  countries  which  are  nearest 
to  us,  is  a  precaution  of  which  there  can  be  no  serious  thought. 
Were  the  country  ever  so  ready  to  endure  those  extreme 
restrictions  without  which  the  whole  thing  is  fruitless  and 
absurd,  the  means  for  imposing  them  do  not  exist."  These 
and  other  weighty  words  which  Sir  John  Simon  set  out,  in  then 
dealing  with  this  subject,  evidently  need  to  be  recalled.  They 
are  reproduced  in  Appendix  A.,  No.  17  ;  and  it  may  be  sa'd  that, 
if  possible,  tliey  are  even  more  applicable  to  the  present  cir- 
cumstances of  England  than  they  were  to  those  which  obtained 
when  they  were  written  some  thirty  years  ago, 

IIL— INTERNATIONAL   SANITARY  CONFERENCE 

OF  VENICE. 

In  Januaiy  1892  an  International  Sanitary  Conference  was  ^^^^^"ry  ^^ 
iield  in  Venice,     'i'he  principal  obiects  of  this  Conference  as  set    conferexcb 
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out  in  a  Protocol  of  an  arrangement  between  the  Marquess  of 
Salisbury  on  the  part  of  Great  Britain,  and  Count  Deyni  on 
the  part  of  Austria-Hungary,  were  concerned  with  obtaining  a 
diminution  in  the  quarantine  restrictions  imposed  on  vessels 
passing  from  tbe  Far  East  into  the  basin  of  the  Mediterranean ; 
with  securing  for  certain  classes  of  suspected  or  infected  vessels 
that  they  should  be  free  to  pass  the  Suez  Ciinal  "  in  quarantine  " ; 
and  with  the  reconstitution  of  the  Maritime,  Sanitary^  and 
Quarantine  Board  of  Alexandria.  The  British  delegates  to  the 
Conference  were  Mr.  J.  W.  Lowther,  M.P.,  Under-Secretary  of 
State  for  Foreign  Affitirs^  and  Dr.  Mackie,  C.M.O.,  delegate  to 


MroicAL  the  Alexandria  Board;  and  Mr.  H.  Farnoll,  O.M.G.,  of  the 
rbpobt.  Foreign  Office,  acted  as  Secretary.  In  the  end  the  Protocol 
referred  to  was  discarded  as  a  basis  for  the  deliberations  of  the 
Conference,  but  the  principles  formulated  in  it  were  largely 
accepted,  and  its  main  objects  were  to  a  considerable  extent 
attained.  One  very  prominent  gain  for  this  country  was  that 
restrictions  on  vessels  were  for  the  future  to  be  directed  against 
actual  disease  amongst  those  on  board  ship  rather  than  on  a 
"  constructive  contamination  according  to  the  health  of  the  port 
"  of  departure." 

This  Conference  was  the  fifth  International  gathering  which 
had  met  for  the  purposes  of  controlling  the  spread  of  cholera 
from  Asia  into  Europe.  The  first  was  held  in  Paris  in  1852, 
the  second  at  Constantinople  in  1866^  the  third  at  Vienna  in  1874, 
and  the  fourth  at  Rome  in  1 885.  On  each  of  these  four  occasions 
progressive  diminution  in  quarantine  restrictions  was  proposed, 
but  the  proposals  always  fell  far  short  of  that  which  was 
i*egarded  as  either  sufficient  or  reasonable  by  Great  Britain, 
and  no  such  agreement  could  be  come  to  as  would  admit  of  the 
Conclusions  which  were  arrived  at  being  embodied  in  an  Inter- 
national Convention.  But  at  Venice  it  was  different.  On 
January  30th,  1892,  the  delegates  of  the  majority  of  the  Powers, 
present  signed  a  Convention  embodying  the  Conclusions  of  the 
Conference. 

Objection  was,  however,  taken  by  Her  Majesty's  Government 
to  certain  provisions  embodied  in  the  Convention,  and  notably 
to  one  relating  *'  to  the  detention  in  a  lazaretto  of  healthy 
'*  persons  on  the  alleged  ground  that  they  had  been  in  contact 
"  with  the  sick  " ;  tbe  result  being  that  the  British  Delegates 
were  not  authorised  to  sign  the  instrument.  But,  later  on,  it 
was  decided  that  an  effort  should  be  made,  by  means  of  a 
meeting  between  representatives  of  the  Austro-Hungarian, 
French,  and  British  Governments,  to  settle  the  differences  which 
prevented  the  acceptance  by  England  of  the  Convention  signed 
at  Venice.  And  as  the  result,  a  meeting  was  convened  in  Paris, 
at  which,  at  the  desire  of  the  Marquess  of  Salisbury,  and  with  the 
Board's  sanction,  I  acted  as  British  Technical  Delegate.  My  col- 
league on  behalf  of  Great  Britain  was  Mr.  Constantine  Phipp8,C.Bi 
of  Her  Majesty's  Embassy  in  Paris ;  and  the  other  delegates  were 
Monsieur  Barrere,  Minister  of  the  French  Republic  at  the  Court 
of  Bavaria,  Prof.  Brouardel  and  Prof.  Proust  on  behalf  of  France ; 
and  Count  Kuefstein  on  behalf  of  Austria- Hungaiy. 

We  met  on  May  19th,  1892,  and  after  a  series  of  sittings  we 
signed  on  June  9th  a  Proems -Verbal  embodying  a  series  of 
modifications  in  the  Convention.  The  modifications  effected  are 
sliown  in  Appendix  A,  No.  18^  by  means  of  a  table  so  arranged 
in  parallel  columns  as  to  contrast  the  results  of  the  Venice- 
and  the  Paris  sittings  of  this  Conference.  A  translation  of  the 
Procfes-Verbal  adopted  in  Paris  is  also  appended. 


It  only  remains  to  be  stated  that  all  the  European  Powers      J!^^^^^ 
who  signed  the  Ck>nvention  at  Venice  assented  to  the  niodifica-       rspobt* 
tions  mude  at  the  Paris  sittings,  and  that  the  Venice  Convention 
came  into  operation  on  November  Ist^  1893. 

IV.— AUXILIARY  SCIENTIFIC  INVESTIGATIONS, 

Dr.  Klein,  in  continuation  of  his  study  of  the  etiology  of  infec-  pISoSotof 
tious  diseases,  has  extended  his  observations  to  enteric  (typhoid)  ^nSSL^ 
fever,  and  during  the  year  has  been  able  to  make  bacteriological 
observation  of  a  considerable  number  of  cases  of  this  disease. 
His  object  has  been  to  ascertain  what  are  the  relations  of  the 
so-called  "  Typhoid  bacillus "  to  the  tissues  of  the  bodies  of 
persons  the  subjects  of  enteric  fever  ;  and  further  to  discover  in 
what  way  or  ways  this  micro-organism,  provisionally  accepted 
by  many  observers  as  the  particulate  cause  of  enteric  fever,  may 
be  distinguished  from  similar  or  allied  forms   (Appendix  B.^  No.  1 .) 

As  r^ards  the  tissues  of  the  living  enteric-fever  patient.  Dr. 
Klein  was  able  to  examine  the  blood  alone.  From  this  tissue  he 
did  not  obtain  the  bacillus  in  question,  notwithstanding  that  he 
sought  for  it  diligently  at  various  stages  of  the  malady,  both  in 
coverglass  specimens  of  blood  samples  and  by  cultui*e  of  blood 
samples  in  a  great  variety  of  nutrient  media.  In  certain  tissues 
of  the  bodies,  however,  of  persons  dead  of  the  disease  he  never 
f^led  to  find  it ;  sparingly  and  occasionally  only  in  the  blood, 
but  abundantly  and  uniformly  in  the  mesenteric  glands  and 
in  the  spleen.  In  these  last-named  tissues,  moreover^  the 
bacillus  was  existing  always  in  a  condition  allowing  of  its 
ready  and  indefinite  multiplication.  Furthermore  he  rarely, 
at  any  stage  of  the  fever,  obtained,  from  the  above  tissues, 
in  a  condition  capable  of  retaining  their  vitality,  any  of  the  other 
bacteria  which  commonly  inhabit  the  intestine  of  enteric-fever 
patients ;  whereas  even  at  an  early  stage  of  the  fever,  and  ante- 
cedent therefore  to  ulcerative  processes  in  the  intestinal  mucous 
membrane,  he  found  the  "typhoid  bacillus"  flourisliing  in 
the  spleen  and  mesenteric  glands,  often  in  pure  culture.  For 
the  above  reasons,  as  also  from  the  circumstance  that  at  the 
stage  of  the  fever  when  ulceration  of  the  intestines  has 
become  fully  established,  the  micro-organism  in  question,  instead 
of  increasing,  tends  to  diminish  in  and  to  disappear  from  the 
mesenteric  glands  and  from  the  spleen,  Dr.  Klein  is  disposed 
to  regard  this  bacillus  as  more  likely  to  be  the  cav.se  than  a 
consequence  of  enteric  fever. 

With  reference  to  the  distinguishing  features  of  this  "  typhoid 
bacillus,"  Dr.  Klein,  after  close  study  of  the  microbe,  under 
repeated  subculture,  when  he  had  obtained  it  directly  from  the 
tiaaaes  in  the  acute  stages  of  enteric  fever,  recognises  its  likeness 
in  certain  respects — under  parallel  conditions  of  observation 
in  Bubculture — ^to  bacillus  coli  comir.unis  taken  from  the  contents 
of  the    small  intestine   of  the  healthy  human   subject;  but 
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nevertheless  he  holds  very   strongly  that  it  is  a  separate  and 
distinct  species.     For  differentiation  of  the  two  organisms  under 
the  above  conditions  of   comparison  he  relies  on  the  following 
observed  points  of  dissimilarity.     Morphologically  the  "  typhoid 
bacillus  "  is  longer  than  bacillus  coli,  at  the  same  time  that  it  is 
more  actively  motile  ;  while  culturally  the  two  organisms  differ 
even  more  widely.      Grown  as  a  *'  shake  "  culture  in  beef  broth 
gelatine,   the  "  typhoid  bacillus  "  does  not,  whereas  bacillus  coli 
always  does,  form  gas  bubbles ;  grown  in  milk  it  does  not,  like 
bacillus  coli,  curdle  that  fluid ;   and  grown  in  faintly  alkaline 
beef  broth  to  which  nitric  acid  is  subsequently  added,  it  does  not^ 
like  bacillus  coli,  afford  the  indol-reaction.     Once  only — and  this 
in  a  stage  of  enteric  fever  corresponding  to  convalescence  from 
the  disease — did  Dr.   Klein  obtain  from  the  mesenteric  glands 
and  spleen  of  the  dead  body  a  bacillus  which  corresponding  in 
one  sense  to  the  "  typhoid  bacillus "  in  others  to  bacillus  coli, 
could  not  by  the  above  tests  be  distinguished  with  certainty 
from  either  microbe. 

For  the  rest,  Dr.  Klein,  while  provisionally  accepting  the 
**  typhoid  bacillus  "  as  the  essential  cause  of  enteric  fever,  inci- 
dentally notes  directions  in  which  it  does  not  fulfil  all  the  con- 
ditions demanded  by  some  authorities  of  the  living  particulate 
cause  of  this  disease.  In  no  circumstances  of  artificial  culture  has 
Dr.  Klein  found  it  capable  of  producing  spores;  so  that  the 
observed  prolonged  vitality  of  the  infection  of  enteric  fever 
outside  the  animal  body,  in  sewage,  in  water,  and  in  the  soil, 
may  appear  to  some  etiologists  as  without  sufiicient  explanation. 
Those,  too,  who  require  that  the  tjphoid-fever  bacillus,  when 
experimentally  introduced  into  the  bodies  of  rodents,  shall  pro- 
duce in  these  animals  disease  of  the  nature  of  typhoid  fever, 
will  be  discontented  with  Dr.  Klein's  results  in  this  sense. 
Dr.  Klein  is  able  indeed  to  induce  illness  and  d(^ath  of  rodents 
by  injection  into  them  of  cultures  of  the  "t\phoid  bacillus;" 
but  the  induced  malady  is  regarded  by  him  as  a  mere  septicae- 
mia, identical  with  that  easily  brought  about  in  these  animals  by 
injection  of  various  and  dissimilar  microbes. 

Proceeding  further  with  his  study  of  the  influence  upon  each 
other's  life  processes  of  different  bacteria  introduced  simultane- 
ously, or  in  sequence,  into  the  animal  body  (Appendix  B.,  No.  2), 
Dr.  Klein  has  found  reason  for  insisting  on  distinction  between 
an  influence  due  to  the  actual  chemical  constituents  of  a  given 
microbe,  and  an  influence,  on  the  other  hand,  referable  to  the 
chemical  products  wrought  by  it  in  the  pabulum  in  which  it 
flourishes,  lie  notes  for  instance  that  the  bodies — protoplasm — 
per  se  of  cei-tain  bacteria  have  when  inoculated  into  rodents  a 
particular  physloloi^ical  effect,  whereas  the  culture  media  in  which 
the  bacteria  liave  multiplied  and  grown,  and  from  which  they 
themselves  have  been  completely  removed,  have,  under  like 
conditions,  other  and  different  physiological  effe.  t.  Both  effects 
Dr.  Klein  regards  aa  due  to  a  poisonous  quality  of  the  material 
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inoculated  ;  and  the  deleterious  substance  found  to  be  bound  up  mkdical 
within  the  body  of  the  bacterium  he  would  call  the  "  intra-  bSpSJt.*' 
cellular  "  poison,  that  manufactured  and  retained  in  the  culture  "^~ 

medium,  the  "  metabolic  "  poison,  of  the  particular  microbe  under 
investigation. 

Upon  this  basis  of  differentiation  of  a  microbe  from  its  products 
Dr.  Klein  went  on  to  enquire  whether  the  observed  insuscepti-  « 

bilitj  to  one  and  other  infection,  conferred  on  an  experimental 
animal  by  a  so-called  protective  inoculation,  is  to  be  referred  to 
mere  multiplication  and  accumulation  within  that  animal  of  the 
protoplasm  (with  its  included  poison)  of  the  microbe  that  has 
been  inoculated,  or  is  due  to  chemical  substances  (of  a  poisonous 
nature)  manufactured  so  to  speak  by  that  microbe  from  out  the 
tissues  of  the  animal  in  question.  A.nd  with  this  surprising 
result : — 

Working  with  a  number  of  dissimilar  microbes  he  found  that 
each  and  all  of  them,  when  their  intra  cellular  substance 
(whether  living  or  dead)  was  introduced  into  guinea-pigs,  pro- 
duced in  these  animals  one  and  the  same  malady.  Also  he  found 
that  guinea-pigs  made  ill  (short  of  death)  in  the  above  fashion  by 
inoculation  with  the  intra-cellular  poison  of  one  of  his  microbes 
were  fully  protected  against  further  successful  inoculation  with 
the  intra-cellular  poison  of  any  of  his  other  microbes,  and 
this  notwithstanding  that  such  secondary  inoculations  were  made 
with  greater  amount  of  (as  well  as  more  potent)  intra-cellular 
poison  than  had  been  employed  as  matter  of  first  instance. 

Applying  the  knowledge  thus  obtained  to  a  strict  examination  («.)  in  nspect  o 
of  the  value  as  a  protection  against  cholera  of  the  anti-cholera  ^  ^^'^ 
inoculations  that  are  now  being  practised,  he  points  out  that  the 
essence  of  these  procedures  is  inoculation  into  the  body  to  be 
protected  of  the  cholera  vibrio  itself,  not  of  the  chemical  products 
resulting  from  its  life  processes ;  and  he  goes  on  to  show,  experi- 
ment by  experiment,  that  though  inoculation  into  the  animal 
body  of  the  intra-cellular  poison  (whether  living  or  dead)  of  the 
cholera  vibrio  does  indeed  protect  that  body  against  further  re- 
action to  the  same  test,  this  vibrio  has  not  monopoly  of  protection 
in  this  sense.  Insusceptibility  to  a  so-called  virus-fort  (namely, 
intensified  intra-cellular  poison)  of  the  cholera  microbe  is,  he 
demonstrates,  equally  well  obtained  by  inoculation  of*  the  living 
or  dead  intra-cellular  substance  of  a  great  variety  of  microbes. 

He  contends  moreover  that  the  malady  induced  in  his  experi- 
ments indifferently  by  inoculation  of  the  intra-cellular  poison  of 
the  vibrio  of  cholera,  of  the  vibrio  of  Finkler,  of  bacillus 
prodigiosos,  of  proteus  vulgaris,  of  bacillus  coli,  of  the  bacillus 
of  oiteric  fever,  or  of  staphylococcus  aureus  cannot,  in  view  of  the 
above  dissimilar  sources  of  infection,  be  thought  of  as  in  any 
sense  specific,  or  as  the  equivalent  or  substitute  for  definite 
attack  of  cholenL 
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In  SO  far  indeed  as  the  malady  thus  induced  in  the  guinea- 
pig  results  from  poisoniDg  by  the  cholera  vibrio  per  se,  the 
facts  in  our  possession  respecting  the  micro-patholo^iy  of 
cholera  suffice,  he  holds,  to  indicate  its  entire  independence 
of  that  disease.  The  cholera  vibrio,  he  points  out,  like  the 
microbe  of  diphtheria,  does  not  in  the  human  subject — as 
d'  es,  for  example,  the  anthrax  bacillus — range  throughout  the 
system  of  the  person  attacked.  Neither  bacillus  diphtherise 
nor  Koch's  comma  bacillus  is  disseminated  in  the  tissues 
of  the  body.  Elach  is  strictly  localised  in  the  subject  of  the 
disease ;  and,  as  certainly  with  diphtheria,  so  also  provision  illy 
with  cholera,  we  have  to  regard  the  poison  upon  which  the 
disease  depends  as  a  metabolic  product  locally  manufactured  in 
the  animal  body  by  the  life  processes  of  the  one  or  the  other 
microbe — a  poison  which  becomes  absorbed,  apart  from  the 
agent  producing  it,  into  the  system  of  the  person  attacked.  In 
Dr.  Klein's  view  therefore  anti-cholera  inoculation  as  now 
practised  cannot  be  expected  to  have  protective  value. 

Renewal  of  small-pox  prevalence  in  London  in  the  spring  of 
1892,  after  an  interval  of  several  years  during  which  the  disease 
had  remained  well  nigh  absent  from  the  metropolis,  served,  in 
connection  with  Dr.  Klein's  study  of  the  etiology  of  variola  and 
vaccinia,  as  occasion  for  renewal  also  of  experimental  testing  by 
him  of  the  inter-relations  of  these  maladies.  (Appendix  B.,  No.  3.) 
At  this  time,  too,  accounts  were  reaching  us  from  the  C  ntinent 
of  Europe  and  elsewhere,  tending  to  suggest  that  transference 
of  variola  from  the  human  to  the  bovine  animal — with  a  view 
to  modification  of  the  general  disease  variola  into  the  local  malady 
vaccinia,  such  as  had  been  obtained  in  the  past  by  Ceely,  Ba«icock, 
and  others — might  be  undei*taken  afresh  with  better  hope  of 
success,  if  calves  were  substituted  as  the  bovine  recipients  of  the 
transferred  infection,  fc»r  the  milch  cows  and  heifers  which  here- 
tofore had  been  chiefly  employed  in  experiments  of  this  nature. 

Dr.  Klein,  therefore,  having  procured  at  the  Hospital  Ships 
in  Long  Reach  lymph  from  the  early  vesicles  of  typical  cases 
of  confluent  small-pox,  proceeded  to  inoculate  this  small-pox 
matter,  by  linear  cutaneous  incisions,  into  calves.  His  first 
experiment  in  this  direction  proved  a  failure ;  but  on  a  second 
attempt  he  succeeded  in  obtaining  a  local  result  in  the  groin  of 
a  calf  thus  inoculated.  This  local  result,  however,  was  in  no 
way  characteristic  of  "  vaccinia."  It  consisted,  on  the  fifth  day, 
of  nothing  more  than  an  appearance,  as  regarded  some  only  of 
the  24  incisions  into  which  small-pox  lymph  had  been  introduced, 
of  a  linear  crust  at  the  site  of  the  incision,  with  swelling  of  the 
skin  in  its  neighbourhood  and  distinct  areolar  redness  At  no 
time  was  there  in  this  calf  any  trace  of  vesicle.  Nevertheless, 
Dr.  Kltin,  by  clamping  and  scraping  these  quasi-successful  inci- 
sions, was  able  to  obtain  from  them  material  for  transference  to 
a  second  calf,  in  which  by  the  fifth  day  precisely  similar  results 
were  produced.     This  second  calf  furnished  in  due  course  material 
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for  inoculation  of  a  thh'd,  which  in  turn  served  for  inoculation       medicii 
of  a  fourth  calf.     In  each  animal  of  the  series  the  local  reaultfi      nmSn! 
were  in  the  main  identical ;  in  none  was  there  any  appearance         — 
whatever  of  vesiculation.     So  far  as  the  results  obtained  in  later 
calves  of  the  series  departed  from  the  results  obtained  in  earliei* 
calves,  the  difference  was  only  in  the  direction  of  greater  degree 
of  local  manifestation ;  as  for  instance,  greater  swelling  of  skin 
about  the  incisions  and  more  defined  areola,  with  tendency  also 
perhaps  to  larger  amount  of  insertion  success. 

At  the  stage  now  reached,  the  fourth  remove  from  the  small- 
pox patient,  it  was  considered  by  Doctors  Klein  and  Cory  (who  in 
this  matter  acted  in  concert)  that  senu-fiuid  material,  now  to  be 
squeezed  out  without  difficulty  from  the  insertions  which  had 
"taken"  in  the  sense  above  described,  might  with  safety  be 
transferred  to  the  human  subject.  Accordingly,  material  obtained 
on  the  seventh  day  from*  certain  incisions  of  the  fourth  calf  of 
the  series  was  introduced  by  Dr.  Cory  by  five  separate  insertions 
into  the  arm  of  an  infant,  and  with  complete  success.  The  arm 
of  this  infant  presented  on  the  eighth  day  appearances  charac- 
teristic of  vaccinia.  Moreover,  the  course  of  the  vaccinia  in  the 
baby  in  question  (for  vaccinia  it  undoubtedly  was  in  the  opinion 
of  Dr.  Cory,  who  kept  the  case  under  observation  throughout) 
proceeded  from  first  to  Inst  in  perfectly  orthodox  fashion. 

Having  thus  obtained  by  passing  small-pox  matter  through 
the  calf,  a  lymph  which  in  its  effects  on  the  liuman  subject 
proved  indistinguishable  from  lymph  of  vaccinia,  Dr.  Klein  sought 
t3  ascertain  whether  by  transferring  this  lymph  back  from  the 
human  subject  to  the  bovine  animal,,  complete  manifestation  of 
vaccinia  in  the  latter  could  be  at  once  obtained,  as  is  customary 
in  the  case  of  ordinary  retro- vaccination.  He,  therefore,  secured 
one  of  the  scabs  which  had  fallen  in  due  course  from  the  arm  of 
the  baby  vaccinated  by  Dr.  Cory  with  the  lymph  of  variolous 
pedigree,  and  having  mashed  up  this  scab  in  sterile  salt  solution, 
applied  the  mixture  to  multiple  cutaneous  incisions  in  the  groin 
and  abdomen  of  another  (a  fifth)  calf.  As  a  result,  he  obtained 
by  the  sixth  day,  and  in  50  per  cent,  of  his  incisions,  results  not  to 
be  distinguished  from  that  current  in  the  calves  vaccinated  at  the 
Animal  Vaccine  Establishment ;  and  further,  lymph  taken  in  turn 
from  this  retro- vaccinated  calf  and  inserted  indifferently  into  other 
calves  and  into  the  arms  of  infants,  produced  alike  in  the  bovine 
and  human  subject  typical  vaccinia.  Finally,  as  a  conclutdon 
to  this  series  of  experiments.  Dr.  Klein  after  lapse  of  six  weeks 
submitted  this  retro-vacc'mated  calf  and  the  calves  vaccinated 
trom  it  to  the  test  of  a  further  and  thorough  vaccination  with 
corrent  calf-lymph ;  and  with  the  result  that  ^11  these  animals 
entirely  resisted  vaccinia. 

Now  it  so  happened  that  while  these  experiments  of  Dr.  ELlein 
were  in  mogrean  the  Board  received  from  Dr.  Simpson,  the 
Modical  Officer  of  Health  of  Calcutta,  two  samples  of  lymph 
which  affoxded  convenient  opportunity  for  checking  the  results 
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that  were  being  obtaiQed  by  Dr.  Klein.  Dr.  Simpson  had  it, 
seems*,  been  experimenting  on  precisely  similar  lines.  He  had 
obtained  lym[>h  frum  the  vesicles  of  a  small-pox  patient  on  the 
fifth  day  of  eruption,  had  passed  this  small-pox  lymph  (as  had 
Dr.  Klein)  thiough  two  or  more  calves,  had  then  transferred  the 
l3Miiph  by  in-vaccinalion  of  their  arms  through  one  or  more 
children,  and  from  these  children  had  re -transferred  it  again  to 
calves.  It  was  lymph  from  calves  thus  so  to  speak  retro- 
vaccinated  that  Dr.  Simpson  foi'warJed  from  Calcutta,  and  both 
his  samples  were  accordingly  hauded  to  Dr.  Klein.  The .  result 
of  Dr.  Kleia's  testing  of  this  Calcutta  lymph  proved  altogether 
confirmatory  of  his  own  recent  experience.  On  receiving  Dr. 
Simpson's  samples  he  insetted  each  separately  into  multiple 
incisions  of  the  groins  and  abdomens  of  different  calves.  By  the 
fifth  or  sixth  day  both  calves  exhibited  typical  vaccinia ;  the  only 
observed  difference  l)etween  the  two  animals  being  that  in  one 
the  induced  \  accinia  was  retai  ded  somewhat  as  compared  with  the 
othei*.  Lymph  taken  on  the  sixth  and  seventh  days  from  the  calf 
in  which  the  process  had  been  least  retarded  was  now  used  for 
insertion  (by  Doctors  Klein  and  Cory  respectively)  into  another 
calf  and  into  the  arms  of  three  infants.  As  a  result  both  calf  and 
infantis  pr€sented  at  due  time  typical  vaccinia.  The  three  infants 
afforded  on  the  eighth  day  lymph  for  other  five  babies,  and 
these  like  their  vaccinifers  passed  through  their  vaccination 
without  any  sort  of  abnormality  or  complication.  In  the  end 
both  calves  wliich  in  the  firat  instance  had  been  made  recipients 
of  Dr.  Simpson's  samples  of  lymph  were  subjected  to  further 
vaccination  ;  but,  as  in  the  ca&e  of  Dr.  Klein  s  own  series,  an 
attempt  to  vaccinate  them'failed  entirely. 

Dr.  Klein's  other  study  during  the  year  of  the  etiology  of 
vaccinia  and  variola  has  had  concern  with  the  bacteriology  of 
lymph  from  the  one  and  the  other  source,  and  has  been 
especially  addressed  to  discovery  in  these  lymphs  of  the  microbe 
of  the  one  and  the  other  disease.  In  his  search  in  the 
latter  direction  he  derived  some  assistance  from  the  following 
considerations.  On  the  one  hand  he  had  in  mind  the  well- 
known  fact  that  lymph  collected  from  the  ripe  vaccine  vesicle 
and  thoroughly  dried  on  points  can  retain  it«  activity  for  a  great 
length  of  time.  On  the  other  hand,  his  own  experience  had  told 
him  that  lymph  taken  in  a  very  early  stage  of  the  vaccine 
vesicle,  though  fully  potent  for  calf-to-calf  vaccination,  is  com- 
parative useless  when  dried  and  stored.  Regard  for  both  these 
considerations  ltd  him  to  suspect  that  the  superior  activity 
after  drying  of  late  lymph  might  be  due  to  spore  condition  of 
the  vaccitie  principle  contained  in  it,  and  the  inferior  activity 
of  dried  early  lymph  to  the  circumstance  that  spores  had  not  yet 
been  formed  therein  at  the  date  of  its  collection.  Hence  he 
determined  to  examine  the  nascent  vaccine  vesicle  with  a  view 
to  the  more  likely  detection  of  the  liypothetical  microbe  of 
vaccine  resident  in  the  contained  lymph  of  such  vesicle. 
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Dealing  first  with  vaccinia  in  the  calf,  Dr.  Klein  found  that 
lymph  taken  from  the  budding  vesicle  at  the  third  and  fourth 
day  of  vaccination  contained,  on  examination  in  coverglass 
specimens  stained  in  alcoholic  gentian  violet,  a  minute  bacillus 
in  abundance  and  almost  in  pure  culture.  Tiiis  bacillus  has 
definite  morphological  features,  and  contains  always  a  spherical 
or  slightly  oval  globule  that  Dr.  Klein  makes  no  doubt  is  a  spore. 
In  Ivmph  taken  from  the  calf  on  the  fifth  day  the  same  bacillus 
is  present  but  in  far  less  number  than  in  the  earlier  lymph  ;  in 
late  lymph  (sixth  or  eighth  day)  this  bacillus  is  scarce,  emd  seems  to 
be  replaced  by  o^ranules  taking  the  fuchsin  stain,  granules  which 
Dr.  Klein  suspects  to  be  spores  of  the  bacillus  escaped  from  their 
bacillary  envelope&  The  presence  of  this  bacillus  at  the  very 
earliest  stage  of  vaccinia  in  which  lymph  is  procurable  from  the 
calf,  and  in  amount  far  in  excess  of  any  other  micro-organism, 
seemed  to  Dr.  Klein  to  indicate  that  this  microbe  is  not  an  adven- 
titious saprophytic  organism  ;  and  this  view  obtains  corroboration 
from  the  circumstance  that  Dr.  Klein's  attempts  to  cultivate  the 
bacillus  (or  its  spores)  in  a  great  variety  of  artificial  media  failed 
in  every  instance.  This  failure  of  the  bacillus  to  grow  outside  the 
animal  body  was  the  greater  misfortune  since  it  has  thus  far 
prevented  study  by  Dr.  Klein  of  its  ability  by  itself  to  produce 
vaccinia. 

Having  made  himself  familiar  with  the  morphology  of  this 
microbe  of  c;ilf  lymph.  Dr.  Klein  next  proceeded  to  examination, 
by  the  same  methods,  of  lymph  from  vaccine  vesicles  in  the 
human  subject.  In  this  lymph  he  found  likewise  a  bacillus 
corresponding  in  all  respects,  so  far  as  he  was  able  to  test  it,  with 
that  found  in  cnlf  lymph.  And,  finally,  from  lymph  of  the 
vesicles  of  small-pox  patients  he  obtained  a  bacillus  in  no  way 
to  be  differentiated  by  the  means  at  his  disposal  from  that  found 
alike  in  vaccine  lymph  from  bovine  and  human  sources. 

As  with  the  bacillus  of  calf  lymph,  so  also  with  the  bacilli 
from  human  vaccinia  and  from  small  pox,  by  no  condition  that 
he  was  able  to  contrive  could  Dr.  Klein  get  these  organisms  to 
grow  outside  the  animal  body  in  artificial  culture  media.  Until, 
therefore,  these  diflSculties  are  overcome,  he  is  greatly  hindered 
in  further  study  of  these  very  interesting  and  perhaps  highly 
important  micro-organisms. 

Among  the  micro-organisms — bacilli,  moulds,  s^ircinse,  cocci — 
normally  inhabiting  the  small  intestine  of  man,  tlie  bacillus 
coli  communis  especiallj"  deserves  attention.  Not  only  does 
it  seemingly  exist  indifferently  in  the  intestine  of  man  and 
other  animals,  and  as  well  in  various  media  outside  the  animal 
body,  but  it  bears  in  certain  respects  (as  has  been  already  noted) 
so  do6e  a  resemblance  to  the  so-called  enteric-fever  bacillus  as 
to  be  frequently  confused  with  that  organism.  Dr.  Cautley 
during  1892-93  has  made  investigation  of  this  bacillus  obtained 
by  him  for  the  most  part  from  the  human  subject.   (Appendix  B., 
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No.  4.)  Examining  the  contents  of  the  small  intestine  taken 
from  bodies  of  persons  whose  death  had  resulted  from  a  great 
variety  of  diseases,  he  always  finds  this  bacillus,  and  finds  it 
usually  in  far  greater  abundance  than  any  other  organism.  He 
has  thus  had  opportunity  of  studying,  morphologically  and 
culturally  in  a  great  variety  of  media,  samples  of  this  bacillus 
from  many  separate  sources,  and  his  work  in  this  sense  has 
already  proved  of  service,  as  forming  the  basis  for  Dr.  Klein's 
differentiation  of  the  *'  typhoid  bacillus  "  which  is  recorded  in 
another  paper  of  this  volume. 

Like  other  observers,  Dr.  Cautley  does  not  find  the  bacillus 
coli  presenting  invariably  strictly  definable  morphological 
characters.  These  tend  to  vary  somewhat  in  his  experiments 
according  to  the  sources  whence  the  bacillus  has  been  derived, 
and  according  also  to  the  culture  mediiun  in  which  it  has  been 
grown.  Nevertheless,  Dr.  Cautley  is  disposed  to  include  all 
these  observed  variations  within  the  limits  of  a  single  species, 
and  he,  like  Dr.  Klein,  makes  definite  distinction  between 
bacillus  coli  and  the  "  typhoid  bacillus." 

In  reference  to  septicsemic  processes.  Dr.  Andrewes  has  made 
examination  of  the  ability  of  one  and  another  microbe  to  cause 
septicaemia  in  rodents,  according  as  it  has  or  has  not  been 
associated  with  the  latter  process  in  the  human  subject. 
(Appendix  B.,  No.  6.)  Streptococci  of  two  sources  were  thus 
tested  by  him.  The  one  streptococcus,  obtained  from  the  heart- 
blood  of  a  person  Avho  had  died  from  perforation  of  the  bowel 
during  an  attack  of  enteric  fever,  induced  in  rodents,  but  un- 
certainly, septicaemia  of  a  comparatively  mild  sort ;  the  other 
streptococcus  obtained  from  the  pus  of  a  cerebitd  abscess  which 
had  proved  fatal  to  the  subject  of  it  failed  to  induce  septicaemia 
in  these  animals,  but  produced  instead  chronic  abscess  at  the 
point  of  inoculation.  With  two  species  of  bacillus,  the  "  typhoid 
bacillus  "  and  the  bacillus  coli,  derived  from  the  human  subject, 
Dr.  Andrewes  also  failed  to  produce  in  rabbits  any  definite  blood 
infection.  But  the  result  to  rodents  was  altogether  diflferent 
when  he  used  for  experimental  infection  of  these  animals  bacilli 
of  two  sorts,  bearing  resemblance,  the  one  to  bacillus  coli,  the 
other  to  the  "  typhoid  bacillus,"  and  both  of  which  had  been 
obtained  from  the  ^^epticsemic  fiuids  of  guinea-pigs.  These  btcilli 
invariably  produced,  on  subcutaneous  inoculation  into  rodeniB, 
intense  and  usually  quickly  fatal  septicaemia. 

Dr.  Martin's  investigation  of  the  Chemical  Pathology  of 
Infectious  Diseases  has  in  1892-93  been  extended  to  tetanus. 
During  the  year  he  has  found  opportunity  for  closely  observing 
in  the  above  sense  eight  cases  of  this  malady;  but  the  ex- 
perimental procedures  adopted  by  him  in  regard  of  the  material 
obtained  from  the  cases  in  question  are  not  yet  sufficiently  far 
advanced  to  enable  him  to  report  in  detail  on  the  subject. 
Meanwhile,  therefore,  he  submits  (Appendix  B.^  No.  6)  a  paper 
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in  further  consideration  of  the  results  of  his  pre\'ioiis  resesirch      SJScn?* 
into   diphtheria,  in  their  bearing  on  the  symptoms  exhibited  bv 
those  suffering  from  that  disease. 

I  have  the  honour  to  be, 

Sir, 
Your  obedient  5?ervant, 

R.  THORXE  THORXE. 

May  1894. 
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Digest  of  the  Vaocination  Officers'  Returns,  with  regard  to 
Children  whose  Births  were  registered  in  the  Year  1890. 

The  following  is  the  nineteenth  annual  return  under  the  Vaccination 
Act,  1871.  Of  875,188  births  returned  to  the  Board  by  the  several 
Vaccination  Officers  in  England  and  Wales  as  registered  during  the 
jear  1890,  the  number  which  at  the  time  the  return  was  made  had 
been  registered  as  successfully  vaccinated  was  682,560.  lliis  number 
is  78*0  per  cent,  of  the  whole.  The  children  whose  births  were  regis- 
tered during  the  year,  and  who  were  not  recorde<l  as  successfully 
Taccinated,  numbered  192,628.  Of  this  number,  91,768  were  registered 
as  having  died  un vaccinated.  Out  of  the  same  number,  1,672  had 
been  registered  as  insusceptible  of  vaccination ;  2  as  having  contracted 
small-pox  and,  therefore,  not  needing  to  be  vaccinated  ;  13,615  as 
having  their  vaccination  postponed  by  medical  certificate ;  and  there 
remained  on  the  Vaccination  Officers'  registers  85,571  children  born 
in  1890,  who  had  "  removed,"  were  "  not  to  be  traced,"  or  were 
otherwise  unaccounted  for.  If  from  the  875,188  births  returned  by 
these  officers  deduction  of  the  deaths  without  vaccination  be  first 
made,  it  appears  that  of  the  remaining  783,420  children,  there  were 
roistered  at  the  time  of  the  return  87*1  per  cent,  as  successfully 
Taccinated;  0*2  per  cent,  as  either  insusceptible  of  vaccination,  or 
as  having  had  small-pox  ;  and  1  *  7  per  cent,  as  under  medical  certificate 
of  postponement ;  leaving  10*9  per  cent,  as  at  that  time  still  unaccounted 
for  as  regards  vaccination. 

The  per-centage  of  children  not  finally  accounted  for  as  regards 
vaccination  (t.e.,  including  cases  postponed)  was  11*3  of  the  total 
births  (875,188) ;  and  this  figure  is  given  in  the  Summary  of  Returns, 
in  sequence  to  the  records  of  former  years. 

By  the  latter  method  of  computation,  it  appears  that  the  proportion 
of  cases  not  finally  accounted  for  in  the  metropolitan  returns  for  1890 
was  18 '9  per  cent. ;  in  the  provincial  returns,  10*9.  Of  the  legistered 
X    76910.  ^ 
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births  of  the  nineteen  years  1872-90,  the  corresponding  proportion  not 
finally  accounted  for  in  regard  to  vaccination  in  each  year  respectivelj 
has  been  as  follows : — 


Metropolis. 

ReetofEnglaaiL 

Metropolis. 

Rest  of  England. 

1878 

8*8 

4*5 

1888 

6*6 

4*6 

IflTS 

8-7 

4-2 

1883 

6*5 

4*9 

1874 

8-8 

4-1 

1884 

6*8 

6*3 

1876 

9*3 

8*8 

1885 

7*0 

5*6 

1876 

6-6 

40 

1886 

7*8 

6*1 

1877 

71 

4-1 

1887 

90 

6*7 

1878 

71 

4*8 

1888 

10*3 

8*8 

1879 

7-8 

4-5 

1889 

11*6 

9-6 

1880 

70 

4*5 

1890 

13*9 

10*9 

1881 

*    5-7 

4*3 

In  1890  the  proportion  of  cases  unaccounted  for,  afler  deduction  of 
the  postponed  cases,  in  the  metropolis  and  in  the  rest  of  England, 
was  12*2  and  9*4  per  cent,  respectively. 
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Marylebone  - 

MUe  End  Old  Town 

Olave,  St.      • 

Paddington  • 

Pfencras,  St. 

Poplar 

SaTiour,  St. 

Sboreditch   - 

Stepney 

Strand 

Wandsworth  and  Clspham 

Westminster 

Wfatteefaapel 

Woohridi     • 


4.7S6 
7.152 
2.711 
5.876 
S.014 

1300 
U5S 
5.271 
6.029 
1,477 
4.966 
9.2a9 
S.788 
8357 
2.280 

746 
4,364 
4.045 
43)3 
2.845 
6.95S 
5.818 
6.823 
4.374 
1.861 

505 
9,038 

871 
S,74B 
8,438 


128325 


2,717 
5.408 
2328 
4365 
2396 
1.486 

818 
8,004 
4,236 
1.254 
3»804 
7350 
3.160 
6,570 
1,937 

603 
3.643 
2338 
3390 
2,265 
6,287 
4^057 
6,256 
3»4&0 
1,417 

391 
6,933 

664 
2,434 
2376 


96364 


6 
17 

1 
36 
10 

4 

3 
13 
23 
16 

5 
19 
16 
29 
16 

1 

3 
24 
12 

7 
42 
38 
19 

6 

8 

44 

1 
7 


663 

729 
311 
684 

258 
227 
127 
668 

646 
116 
659 
1.117 
324 
990 
183 

65 
382 
311 
516 
254 
623 
583 
756 
614 
203 

78 
894 
102 
239 
329 


226 

17 

46 

17 

4 

6 

277 
44 
16 
68 

122 
33 

144 

17 

8 

67 

112 

118 
29 

118 

S3 

77 

51 

3 

6 

364 
42 

24 


18^133 


2,119 


1.410 
772 
164 
847 
98 
189 
200 

1.425 

1382 

77 

660 

731 

266 

1.124 
127 
60 
260 
960 
697 
800 
OSS 

1.102 

715 

361 

220 

30 

803 

78 

74 

108 


11? 


siis 
3888 


16305 


80*6 

14*0 

6*8 

6-7 

3-6 

7*0 

17-8 

32*3 

28-0 

63 

12*4 

9*2 

7*6 

14*3 

6-3 

10-3 

7-7 

26*6 

14*8 

11*6 

161 

19*5 

11-6 

9-3 

120 

71 

12-9 

13*8 

a-7 

3*7 


13*0 


•App.  As  No.  1. 

>jnitofyaoci- 
iTOon  OIBoen' 
letunia,  1890. 


BEDFORD. 

Ampthill 
B«dfonl 
Binleswade  • 
MBKOton  Bustard 
Luton 
"Wobum 


BBRKS. 

Abingdon 
Bradfleld      • 
Cookham 
Easthampstead 
Farinsdon    « 
Hungerford  • 
Newbury 
Beading 
Vallingford  - 
Wantage 
Windsor 
Wokingham  • 


BUCKS. 

Amersham    - 
Ayleabunr    • 
Buckingnam 
Bton  - 

Newport  Phgnell 
Winslow 
Wycombe     - 


CAMBBIDQE. 

Oambridge   - 
Caxton  and  Airington 
Obeaterton    • 
Ely    - 
Linton 
Newmarket  - 
North  Witchford    - 
Whittlesey   - 
Wisbech 


CHESTER. 


Altrincham 

Birkenhead 

Chester 

Congleton 

Macclesfield 

Nantwich 

Northwich 

Boncom 

Stockport 

Tarvin 

Wirral 


Rbtubns.  1890. 
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Insusoept 
tion. 

1 

> 

1 

a 
1 

9 
OQ 

m 
X 

1 

1 

1 

406 

S6S 

1,294 

984 

759 

642 

620 

4S2 

1.S04 

176 

246 

208 

667 

604 

460 

399 

677 

616 

^ 

286 
271 

489 

426 

800 

483 

i,:»o 

1.359 

3^2 

293 

481 

440 

027 

822 

4^ 

386 

677 

616 

690 

1   583 

887 

242 

787 

699 

769 

667 

166 

148 

U63 

1.096 

946 

782 

270 

249 

762 

669 

169 

466 

884 

298 

901 

799 

478 

436 

152 

138 

803 

734 

1.703 

1.616 

4,207 

3.664 

1.462 

1.273 

1,181 

987 

lJS9i 

.  1*366 

ijm 

1.729 

1.788 

lUi94 

149^ 

1.248 

WO 

8.089 

287 

266 

l/»2 

866 

4 
1 
2 


1 
2 


2 
3 
1 
1 
2 


2 
1 


6 
6 
3 

1 
1 
1 

10 


33 

3 

17 

118 

64 

134 

89 

7 

120 

64 

4 

27 

199 

6 

WJ4 

18 

1 

£4 

86 

6 

12 

85 

3 

18 

36 

6 

20 

28 

'>— 

10 

34 

11 

23 

86 

3 

8 

68 

16 

24 

179 

34 

126 

26 

6 

9 

24 

9 

8 

60 

4 

40 

28 

2 

12 

31 

10 

19 

72 

24 

28 

26 

1 

17 

66 

6 

15 

68 

8 

24 

16 

.— 

8 

116 

10 

40 

97 

26 

42 

17 

1 

3 

70 

8 

15 

63 

18 

23 

24 

3 

9 

69 

26 

6 

31 

2 

8 

12 

— 

2 

91 

7 

61 

133 

20 

28 

438 

30 

80 

132 

17 

37 

108 

-16 

23 

169 

29 

87 

196 

63 

99 

172 

6 

16 

144 

9 

85 

672 

66 

802 

24 

— 

7 

108 

7 

81 

4-9 
14-6 

ie-7 

6*9 
78-6 
10*2 


S'2 
S-6 
4<6 
8-1 
10*0 
1-8 
6*6 
9-4 
4*8 
8-5 
4-7 
8-2 


5-0 
7-6 
6'S 
8*7 
4*8 
1*8 
4*0 


7*1 
1*5 
8*0 
7*8 
8*6 
8*4 
8*1 
1-8 
7-6 


2*8 
8*6 
8*7 
8-4 
4*1 
7-8 
1-8 
8*1 
9-8 
8*4 
5-6 


C(dBBb.Bt,Ifi]oT 


CUUBEKLIMD. 

AlitoD-with-OvTigill 

BoMIc 

BniDpton     - 


Bukewdl 
Bctper 

Cfaapel-flD-li 


Eisi  (ttonchouM 
KwWr 
Hobvorth;  - 


PljMPUlh 


BRTirjiira,  186(1. 
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DORSET. 

Beamintter 

Blandford 

Bridport 

Oeme 

Dorchester 

Poole - 

Sbaffceftbuiy 

Sherborne 

BtarminBter 

Wareham  and  Forbeok 

Weymouth  • 

Wimbome  and  Cranbome 


DUB.HAM. 

Auckland 
Chesteivle-Street 
Darlington   - 
Durham 
Basinffton     - 
Gateshead     • 
Hartlepool    - 
Houffhton-le-Spring 
Lanchester  • 
Sedgefleld     - 
South  Shields 
Stockton 
Sunderland  - 
Teeedale 
Weardale 


ESSEX. 

BiUericay     - 

Braintree 

Chelmsford  - 

Oolohester    - 

Dunmow 

Bpping 

Ualstead 

Leiden  and  Winstree 

Maldon 

Ongar 

Orsett  - 

Boohford 

Romford      • 

Saffron  Walden 

Tendriug 

West  Ham    - 


GLOUCESTER. 


Barton  Regis 
Bristol 
Cheltenham  - 
Chipping  Sodbuiy 
Cirencester  • 
Doraley 
Gloucester    - 
Newent 
Korthleaoh  - 


2fie 
81S 
S68 
166 
480 
70S 
296 
279 
272 
468 
764 
453 


8,24r 
1.866 
1.886 
2,607 
1.790 
4^750 
2.406 
1.485 
24S4 
692 
6.227 
2.264 
6.012 
659 
406 


460 
716 
914 
940 
428 
710 
447 
688 
677 
267 
962 
894 
1.667 
446 
1.110 
18.048 


6.529 

1.571 

1.264 

421 

668 

6.629 

1.446 

968 

22& 


238 

13 

5 

8 

270 

— 

— 

23 

7 

18 

317 

2 

— 

32 

6 

12 

142 

— 

— 

12 

2 

424 

1 

— 

27 

— 

8 

627 

3 

— 

37 

10 

26 

267 

— 

— 

14 

3 

22 

253 

— 

16 

4 

6 

247 

— 

— 

16 

— 

10 

427 

— 

— 

32 

1 

8 

496 

— 

— 

62 

2 

214 

387 

80 

13 

23 

2,685 

9 

880 

61 

222 

1.602 

4 

— 

218 

36 

J07 

984 

1 

— 

164 

8 

228 

2,143 

3 

— 

237 

31 

93 

1.642 

1 

— 

207 

12 

37 

3.539 

8 

— « 

666 

60 

678 

1A)81 

4 

— 

304 

27 

179 

131 

2 

— 

176 

12 

84 

1.811 

3 

— 

266 

20 

124 

600 

1 

— 

61 

8 

22 

3.787 

9 

— 

697 

157 

677 

1,634 

2 

— 

266 

80 

282 

6.046 

11 

— 

665 

63 

237 

447 

— 

— 

66 

9 

47 

412 

42 

6 

6 

391 

42 

19 

17 

619 

1 

— 

68 

13 

16 

788 

— . 

— 

71 

16 

40 

744 

8 

— 

VJ 

13 

92 

378 

— 

— 

20 

11 

8 

611 

4 

— 

63 

6 

27 

386 

1 

— 

36 

4 

21 

634 

1 

— 

42 

3 

8 

626 

^ 

— 

47 

3 

101 

222 

— « 

— 

17 

7 

21 

729 

4 

— 

98 

20 

111 

781 

1 

— 

74 

40 

46 

1.244 

4 

— 

148 

68 

208 

410 

8 

— 

17 

1 

14 

P56 

1 

— 

108 

9 

41 

9.220 

46 

1.090 

348 

1,331 

4^605 

16 

640 

88 

281 

1.282 

8 

— 

169 

29 

106 

841 

2 

— 

150 

78 

196 

866 

2 

— 

26 

6 

21 

410 

2 

^ 

49 

10 

48 

4.605 

16 

— 

640 

88 

281 

60 

— 

— ■ 

188 

— 

1^ 

226 

1 

— 

12 

11 

14 

192 

— 

— 

16 

8 

18 

6-0 
6*4 
4-6 
1*8 
1-7 
6'0 
8*4 
8*6 
3*7 
1'9 
28*3 
7*9 


8*4 
7*6 

17*0 
4*9 
2-7 

18*4 
8*3 
8*1 
6*6 
4*3 

16*0 

16*1 
6*0 

10*0 
2*6 


7*7 

3*9 

6*0 

11*1 

4*5 

4*6 

6*6 

1*9 

16*4 

10*6 

18*6 

9*8 

16*0 

8*4 

4*6 

13*9 


6*7 
8*7 

81*4 
6*4 
9*6 
6*7 

88*t 
9-6 
7-1 
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App.  a.  No.  1. 

DigwitoTvacol- 
iiation  Ollloen* 
Kelumi,UOO. 


I 


GLOUCESTBR-««m<. 

Stov-on-tlM-Wold  - 
Strood 
Tettmnr 
Ttmktmanrj  - 
'XlMNubttfjr    -  • 

WeaiboiT'On-SeTeni 
'Whafttenhimt 
Winchcomb  - 


HSRBFOBD. 


BraiDyvd 

Bore 

Herefoid 

Kincton 

Ledbury 

LsomiiistAr 


Weobley 


HB&TS. 

Albajist,8t.   - 

Barnet 

Berkhampstead 

Biahop'fl  StorUord 

Bontiiucford  • 

Hallleld 

Henel  Hempstead 

Hertfofd 

Hitcbin 

Boyitoa 

Waw- 

Watford 

WeltTTD 


HUNTINGDON. 

HnntinirdoD 
lT«a.8t. 
K0Ola.St.     . 

KENT  (IxTBA-Msno- 

POUTAV). 

Aahioid.Bast 
AAford,WMt 


Braouey 

Ontertiiirj 

Onmbntik 


147 
1,1417 
IM 
S28 
460 
776 
187 
240 


277 
211 
014 
286 
340 
SM 
482 
201 


7B7 
1,240 
406 
838 
1S8 
182 
415 
481 
768 
4S8 
628 

QUA 

61 


618 
987 
394 


408 
488 
631 
816 

1338 
447 
321 

2,096 

],0«1 
746 

IfilX 


9 

I 

a 

00 


217 
943 
113 
840 
481 
667 
U7 
212 


233 
1»7 

784 
251 
301 
287 
860 
168 


488 
830 
416 
480 
128 
165 
366 
886 
688 
420 
464 
808 
50 


827 

180 

1.897 


454 

358 
346 


355 

456 
268 

1,414 
880 
280 

1,511 
748 
667 
844 
737 
409 


109 
046 


1 
2 


1 
1 
1 


1 
2 
1 


2 


10 

2 

8 
3 

8 
8 


18 
108 
13 
22 
27 
60 
14 
26 


21 
26 
73 
23 
19 
24 
43 
17 


81 

119 

42 

34 

9 
14 
27 
24 
60 
24 
45 
72 

1 


41 
30 
31 


24 
42 
46 
32 

232 
46 
24 

186 

116 
68 
97 
68 
66 
28 
8 

134 


•8 

c 

I 

a 


2 
21 
9 
5 
1 
77 


6 
5 

24 

4 
4 
9 
7 
7 


7 
8 
3 
7 

2 
8 
8 
3 
1 
4 
19 
1 


5 

4 
8 


4 

IS 

3 

9 

84 

4 

3 

86 

20 

7 

18 

4 

8 

2 

1 

16 


10 
76 
19 
45 
10 
82 
34 
7 


17 
IS 
31 

8 
16 

4 
13 

9 


241 
274 

5 
17 

6 
11 
23 
12 
17 

7 
16 
99 

2 


17 
9 
8 


10 
33 
26 
22 

100 
18 
14 

263 

146 
14 
60 
16 
97 
10 
11 

148 


4*9 

8*4 
18*1 
15-6 

2*4 
20*6 
29*9 

4*4 


8-3 
8*6 
6*0 
4*2 
5-9 
3*9 
4*6 
8*0 


32*8 
22*7 
1*7 
4*5 
4*3 
7*1 
7*5 
4*6 
2*6 
1*8 
3*6 
11-8 
5-6 


4*2 
3*8 
4*1 


5*7 
9*4 
6*6 
9*8 

10*0 
4*9 
5*3 

17*0 

16*8 
2*8 
6*7 
2*4 
1*6 
3*7 
9*S 

18*8 
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App.  a.  No.  1. 

Hintt  of  Vaoci- 
DMOon  Offloert' 
SAtnrnt,  1890. 


Rbtfbvs,  1890. 
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KENT     (Extra-Mbtbo- 
TOLnAX)—cont. 


HaUiiig 
Hedw»y 
MUtoD 

Bomney  Marsh 
SeTenoaks    • 
Sheppey 
Strood 

Tenterden    - 
Thanet,  Isle  of 
TonbriilRe     • 


LANCASTER. 


Ashton-nnder-Lyne 

Barrow-in-FameM 

Barton-apoQ-Irwell 

Blackburn 

Bolton 

Burnley 

Bury  - 

Ghorltty 

Ohorlton 

Clitberoe 

Pylde,  The 

Garstanii; 

Haslingden 

Lancaster 

Leigh. 

Liverpool 

Lunesdale 

Manchester 

Oldham 

Ormskirk 

Prescot 

Preston 

Prostwich 

Bochdale 

Salford 

Todmordeo 

Tozteth  Park 

TJlverston 

Warrington 

West  Derby 

Wigan 


LEICESTER. 


Ashby.de*la*Zouch 

Barrow-on^Soar 

Billesdon 

Blaby 

Hinckley      - 

Leicester 

Loughborough 

Lutterworth 

Market  Bosworth 

Market  Harborongh 

Meltoo  Moirbngr    • 


841 

720 

86 

7 

28 

2.244 

1,721 

4 

— 

221 

88 

210 

881 

752 

— 

— 

81 

21 

27 

178 

171 

— 

— 

6 

— 

1 

Tee 

661 

1 

— 

66 

15 

23 

644 

483 

1 

— 

48  - 

5 

7 

1.191 

1.021 

4 

— 

119 

6 

41 

2S0 

214 

— 

•^ 

24 

3 

9 

1.397 

1.224 

4 

— 

114 

20 

35 

1.460 

973 

4 

120 

40 

332 

4.90S 

S.618 

14 

638 

40 

686 

1.098 

1.621 

1 

— 

132 

25 

19 

2.0S7 

2.164 

11 

— 

312 

60 

101 

0.706 

5.516 

12 

— 

736 

68 

387 

7,177 

6.395 

11 

— 

644 

11 

116 

5.216 

3.349 

11 

— 

811 

126 

919 

S.706 

3.060 

9 

— 

,'«7 

32 

218 

1.717 

1.442 

2 

■■^ 

168 

3 

108 

9.106 

7.147 

8 

— 

1.177 

187 

689 

612 

493 

1 

— 

61 

14 

48 

1.485 

1.187 

6 

— 

173 

60 

69 

811 

270 

— 

— 

26 

6 

11 

2.869 

2.422 

3 

— 

253 

35 

166 

1,474 

1.283 

3 

— 

136 

13 

89 

2.550 

2.166 

2 

— 

237 

14 

141 

5.100 

4.lf>8 

11 

— 

695 

11 

216 

197 

1K2 

— 

— 

11 

1 

3 

5,M8 

4.190 

3 

— 

061 

74 

177 

5.904 

524 

8 

— 

1.(»02 

21 

4.489 

2.538 

2.171 

6 

— 

236 

37 

110 

54M>9 

4.080 

7 

— 

734 

162 

236 

4.731 

8.660 

12 

-^ 

758 

23 

378 

4.790 

8.907 

7 

— 

462 

142 

272 

2.952 

2.455 

11 

— 

824 

36 

126 

7.227 

6.379 

20 

— 

953 

286 

688 

919 

726 

1 

— 

77 

— 

145 

4.181 

3.032 

16 

— 

499 

244 

390 

1.306 

1,151 

1 

— 

97 

27 

30 

8.074 

2.597 

6 

— 

315 

18 

144 

14,784 

12.381 

41 

— 

1.638 

115 

614 

6.394 

5.322 

19 

717 

126 

ni 

1.173 

910 

132 

6 

125 

1.036 

185 

— 

— 

165 

9 

687 

367 

174 

3 

— 

42 

18 

130 

1.119 

460 

1 

— 

124 

3 

681 

664 

310 

— . 

— 

66 

8 

«6 

4.697 

118 

— 

— 

888 

— 

8»697 

945 

244 

— 

— 

121 

4 

fi76 

269 
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>- 

— 

20 

8 

11 
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427 

1 

» 

89 

26 

21 

412 

844 

— 

.— 

41 

8 

.  n 
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425 

1 

66 

m 
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f-4 
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§-• 

ri 

8-9 

4*8 

S'9 

26-3 
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1*« 
20*0 
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8-6 
•-3 
8-0 
8*1 
U-T 
S'6 
6*1 
4-4 
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4*9 
74-4 
f-7 
7*4 
8-6 
8-6 
6*6 
12-1 
16*3 

u-t 

4-4 
f-1 
4*9 
6*3 
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46-S 
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App.  a.  No.  1. 

Digest  of  Vaoci' 
n»Roii  Offloen* 
Returns,  1800. 


Rbtvshs,  1880. 


NOBTaAMFTON. 


Br«okle7 
Brixworth    - 
Dftventry 
Hardingstone 
Kettering     - 
Northampton 
Oimdle 
Peterborough 
Potterspury  • 
Thrapeton    • 
Towoeater    • 
Wellingborough 


NOBTHIJHBEBLAND. 

Alnwick 
Belfbrd 
Bellingham  • 
Benrick-upon-Tweed 
Castle  Ward- 
Olendale 
HaltwhisUe  • 
Hexham 
Morpeth 

Newcastle^n-Tyne 
Bothbuiy     - 
Tynemouth  - 


NOTTINGHAM. 


Basford 

Bingham 

BastBetford 

Mansfield 

Newark 

Nottingham 

Southwell 

Worksop 


OXFORD. 

Banbury 
Bioester 

Chipping  Norton 
Headington  • 
Henley        • 
Oxford 
Thame 
Witney 
Woodstock   - 


RUTLAND. 

Oakham 
Uppingham  •         • 


315 

286 
429 
812 

1,140 

2.400 
816 

1.806 
828 
868 
824 

1,880 


615 

155 

lOJ 

550 

607 

284 

212 

908 

1.372 

6.935 

182 

4^621 


5,583 
860 
681 

1,907 
816 

4^12 
482 

1,086 


777 
412 
528 
950 
611 
594 
850 
582 
874 


258 


t 

i 

tf 

5 

.s 

> 

§ 

"S 

> 

o 

>* 

.o 

•.; 

£ 

■*» 
0. 

1 

|| 

9 

S'-M 

QQ 

»-4 

239 

229 

— 

877 



248 

— 

806 

1 

277 

1 

286 

— 

1,119 

— 

267 

— 

152 

— 

252 



216 

528 

148 

.— 

88 

— . 

460 

_ 

580 

1 

218 

— 

178 

_ 

768 

— 

1,065 

2 

5,620 

10 

128 

— 

3,544 

6 

4,308 

8 

808 

.— 

622 

1 

1,526 

1 

726 

1 

8^17 

10 

407 

— 

906 

4 

858 

854 

— 

445 

— 

880 

3 

600 
506 
810 
517 
816 


227 


00 

•s 

ta 


I 

a 


4 
1 

1    — 


% 


I 


I 


.1 

c 

-a 
s 


29 

4 

— 

22 
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26 

7 

— 

88 

6 

— 

223 

9 

— 
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81 

— 

17 

6 

— 
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12 

_ 

26 

14 

_ 

28 

_ 

_ 
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25 
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4 

57 

8 

— 

6 
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10 
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— 
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17 

— 

65 

7 

— 

15 

4 

— 

22 

8 

.— 
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13 

— 

248 

IS 

— 

782 

8 

658 

235 

— 

225 

618 

98 

— 

26 

13 

— . 

48 

4 

— 

184 

14 

— 

61 

9 

.— 

608 

58 

— 

47 
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96 

7 

84 

18 

— . 

34 

2 

.. 

84 

19 

.. 

87 

7 

— 

61 

10 

_ 
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29 

4 

— 

56 

5 

~ 
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5 

96 

6 

— 
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— 

48 
86 

If 
SO 
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7 
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22 
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8 
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12*2 

••1 

8*8 

SS'S 

74*6 

4*1 

«'• 

10-9 

51-1 

10*1 

72*1 


3 

6 

44 

S 

9 

52 

44 

888 

1 


4*9 

0-e 

8*9 
4*2 
7*8 
S-8 

8*7 
7-8 
4-9 
9*0 
0*8 
11-9 


496 
22 

14 
182 

19 
818 

28 

28 


9-8 
9-8 
2*8 

10*8 
8*8 

17*9 
5*8 
9-9 


817 
29 

25 
14 
40 
98 

16 

4 
18 


8 
18 


43-1 
8*8 
8*4 
9*8 
8*9 
8*1 
6*8 
1*6 
8*1 


8*4 
8-9 
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App.  a.  No.  1. 

DimtofVacci- 
naaon  OflSeen* 
Eeturni,  1890. 
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Dimyton 
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Ludlow 
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Wellington 


Whitchurch 
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Axbridge 
BiUh- 

Bedminsler  • 
Bridicwater  > 
ChHrd 
Clatkon 
DulTerton     - 
Frome 
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lAivtjJurt 
aiepCon  Mallei 
Taonton 
Welliocton   • 
Welb 
Williton 
Wincaaion    • 
Yeovil 
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Alreifonl 
Alton- 
AlTeratoke 
Andover 
BaainfEHtoke 
Chtheiriuprton 
Chriatchurch 
Drozford 
Vareham 
FordingforSdice 
Hartler  Wintney 
Hftvaat 
Hartley 
Kiiic;»«re    - 
IjTBiinAton   • 
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Feterafleld    • 
laland 


Sooth  BloiMham 
Btoekbridflo  - 
Whiidmvh  • 
lalaof 
r.lfeir 
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229 
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878 
843 
480 
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899 
774 
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687 
259 
808 


1,014 
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927 
709 
811 
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950 
424 
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589 
432 
472 
784 
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794 
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588 
76 

1^0 
290 
529 
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284 
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1.098 
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267 


655 
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24 
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21 
31 


74 
171 
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66 
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Bbtuskb.  1800. 
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I 

00 


SUSSBX-«<mi. 
HmIbIuuii 


Midlrant      - 
FiMrorth      - 


Tifirimnt 
Vekitld 


WertPirie   • 
WeaUiMniniett 


WA&WICK. 


OovmtvT      • 
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4 

88 

7 
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99 
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1.177 

8 

— 

90 

37 

68 

SIO 

194 

^- 

— 

18 

a 

1 
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41 
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— 
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3 
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11 
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Afp.  a.  No.  1. 

DSmt  of  Vaoei- 
BMOii  OfBoen' 
Return*,  1890. 
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King's  Norton 
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t-9 

Bbeffldd 

T.MS 

B^W 

«7 

CS 

tu 

TBtfuter      - 

m;7 

» 

3.101 

S,BTB 

SM 

113 

Trthert-j     - 

3M 

!M 

m 

8 

11 

a;* 

•WhMtltMl*- 

i;ic§ 

B 

13 

VoM^        . 

wa 

]/»! 

1 

- 

IM 

H 

77 

70 

ANGLBSBV. 

ass,   :           : 

asp 

at* 

«8 

z 

Bl 

J 

iJ 

1-8 

BB.B0KNOCK. 

Bmknoek    ■ 

S8U 

SVi 

fioUth  .      -         -         - 

IH 

too 

fi;i 

Crii^bovdl- 

M7 

4« 

Bv    -           ■           -          - 

KT 

"" 

~ 

J7 

" 

^ 

4'3 

CAODIOAN. 

2y] 

isu 

_ 

_ 

» 

_ 

14 

4-8 

481 

tw 

57 

On4«u 

382 

3JS 

la 

l^^     ■ 

tu 

104 

3-4 

9T,tu>m       - 

1» 

l«7 

~ 

~ 

]« 

* 

' 

8-7 

CASXABTHSN. 

sell 

64 

7 

SM 

480 

s»s 

M 

I 

1-7 

S(tl!£«^in'K»tn 

■a 

■i 

~ 

ITS 
40 

13 

s 

i;b 
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A  PP.  A.  No.  1. 

■)igjest  of  Va<»ci- 
intioii  Officen' 
Iclnrns,  1S00. 


RSTUEVS,  1880. 


■B 


CARXAEVON. 

Bangor  and  Beaumaris 
Carnarvon    - 
Conway 
Pwllheli 


DENBIGH. 


Llanrwst 

Ruthin 

Wrexham 


FLINT. 


Asaph,  St. 
Ha  warden 
Holywell 


GLAMORGAN. 

Bridccnd  and  Cowbridge 

Cardiff 

Gower 

Merthyr  Tydfil 

Neath 

Pontardawe  - 

Pontypridd  • 

Swansea 


MERIONETH. 

Bala  • 

Corwen 

Dolfrelley 

Festiniog 


MONTGOMERY. 

Forden 

Llanljrllin     - 

Machynlleth 

Newtown  and  Llanidloes 


PEMBROKE. 

HaTorfordwcst 
Narhcrth 
Pembroke     • 


RADNOR. 


Knighton 
Rhvxler 


907 

1.0S6 

685 

623 


316 

309 

1.9S0 


656 
454 

1,122 


1,653 
64)68 

337 
4.125 
1,916 

758 
5^1 
3,897 


144( 
425 
349 

803 


426 
479 
227 
562 


956 
461 

887 


80) 

148 


1 


I 

'3 


789 
848 
530 
451 


281 

269 

1,629 


673 
388 
958 


1.416 
4,885 
278 
3,627 
1,682 

4,621 
3.410 


120 
.365 
303 
696 


377 
400 
206 
490 


780 
S96 
762 


238 
126 


1 
11 

2 
2 

1 
6 


1 
1 


1  ■  — 


78 

118 

40 

44 


25 

37 

20S 


60 

80 

101 


188 
666 

40 
430 
173 

69 
723 
867 


16 
42 
.35 

78 


85 
68 
18 

48 


86 
43 
86 


22 
IS 


15 

24 

7 

21 


5 

2 

60 


6 

8 
26 


27 
33 
16 
126 
88 
14 
75 
40 


5 
11 

6 
17 


9 
9 
2 

4 


18 
16 
18 


12 


22 

84 

8 

7 


4 

1 

87 


17 
17 
87 


20 

884 

3 

40 

20 

9 

174 

76 


6 
6 

4 
12 


6 
11 

1 
20 


64 

6 

31 


81 

8 


4-1 
5-7 
2-6 
6*4 


2*8 
I'O 
7-4 


S-5 
5-5 
0*6 


7-0 
0-6 
4*0 
8*1 
8*0 
4*6 
8-0 


6'8 
40 
2-9 
8*6 


8*8 
4*2 

1*8 
4*8 


8*1 
4*8 
6*6 


14*1 
6*1 


19 


Na  2.  App.  a.  No. 

IntpeeUon  of 

List  (alphabeticallj  arranged)  of  243  Unions  inspected  during  the  Year  SSS?7****" 
1892,  with  reference  to  the  Prooebdinos  under  the  Vacc?ination 
Acts,  1867  and  1871,  and  an  Account  of  the  Awards  certified  by 
the  Board  as  pajable  to  the  respective  Public  Vaccinators  out 
of  CJouhtt  Funds. 


union. 


AbeTgATRiiiy        • 
Aber Jill  with        > 
AlsUm-with-Givrigill 
Alton 
AltrmdHun 


ABhbj-d^-la-ZoQch 
Aabton^nnder-Lyne 
Axbridge  • 
Axminfter 

AjUtuun    - 


Banudcy    . 

Bftrrov-on-Sosr 

BMfonl 

BMiimtoke 

BiUb 

BttUe 


BeUmdOrMD 
Bflltrlagr. 


i 

P 


>JS 


o. 


2 

8 

4 

2 

4 

6 

6 

6 

12 

11 

12 

7 

7 

6 
6 
13 
7 
5 
6 
9 
6 

i 

4 
8 
4 
8 


Range  of  Awards 
in  each  Union. 


Mini, 
mum. 


Maxi- 
mum. 


Total  Sum 

awarded 

in  each 

Union. 


Medical 
Inspector. 


2 
S 
8 
2 

2 

4 
S 
5 
4 
10 
4 
4 
4 


4 
1 

10 
5 
4 
4 
5 
6 
1 
4 
1 
8 
1 


£  9,  d, 
10  1  0 

4  8  0 
7  16  0 
2  1S  0 

5  12  0 
4  10 

4  11  0 
7  6  0 

1  11  0 

2  8  0 
110 
2  19  0 

5  5  0 


18  17  0 

4  8  0 

0  17  0 

9  14  0 

18  0 

3  8  0 
8  16  0 

8  2  0 

4  11  0 


£  «.  d. 

11  13  0 

21  1  0 

17  4  0 

4  0  0 
9  10 

35  8  0 

18  15  0 

22  17  0 

23  3  0 
10  18  0 

5  2  0 
5  18  0 

9  10' 

I 
I 

80  12  0 

71  13  0 
7  12  0 

27  13  0 
9  10 

35  0  0 

43  19  0 

19  12  0 
5  2  0 


£  9.  d, 

21  14  0 

40  11  0 

37  17  0 

6  13  0 

14  13  0 

58  7  0 

29  9  0 

61  8  0 

47  9  0 

56  7  0 

12  1  0 

18  12  0 

26  17  0 


Dr.  Fletcher. 

Do. 

Do. 

Mr.    T.    W. 
Thompaon. 
Mr.  Sweeting. 

Dr.  Fletcher. 

«    BmoeLow. 

„    Parsons. 

Mr.    T.    W. 

Thompson. 
Mr.  Sweeting. 

Dr.  BruccLow. 

Du. 

„    Airy. 


187  16 
0  17 

0 
0 

Dr.   Theo. 
Thomson. 
Dr.  Bnlstrode. 

278    1 

0 

„    BruceLow. 

20  Irt 

0 

Mr.  Sweeting. 

70  17 

0 

Do. 

19    9 

0 

Do. 

54  19 

0 

Do. 

140  11 

0 

Dr.  Fletcher. 

36  14 

0 

w    Airy. 

89    6 

0 

,»    Copeman. 

5    8 

0 

M    Bulstrode. 

14    8 

0 

„    BruccLow. 

129  11 

0 

b2 

20 


App.  A.No.  2. 

Inspection  of 
Public  ^'acci- 
nat ion. 


UNION. 


1 

6u 

1  .:.-3 

1  p  ^ 

1  ©■« 
►*  c 

c  o 

>  © 

S'c 

S 

accinat 
ntbeU 

Public 
rfcom 
wrd. 

o  5"< 

••« 

«8  f^ 

di 

oia 

>i 

}^ 

Birmingham 

Blaby 

Blofleld     • 

Boston 

Bourn 

Braintreo  • 

Brampton  - 

Brecknock 

Brentford  - 

Bridgend  and  Cowbridgo 

Bridgwater 

Bridport   • 

Brighton  - 

Bromley    - 

Buckingham 

Builth       . 


Caistor 
Cambcrwell 
Cardiff 
Cardigan  • 
Carmarthen 
Chailey 
Chard 
Chcadle     . 
Chelmsford 
Chepstow  • 
Chester     - 
Chichester 
Chorlton    - 
Clutton     - 
Cockermouth 
Colchester- 
Congleton  • 
Coventry  • 


1 
S 
S 
8 
7 
7 
1 
S 
9 
7 
10 
3 
2 
6 
3 
1 


8 
6 
8 
S 
6 
4 
7 
5 
9 
6 
3 
1 

13 
5 
6 
1 
4 
1 


3 
0 
2 
6 

3 
7 
4 
6 
3 
1 
3 
3 


6 
3 
6 
3 

6 
3 
6 
6 

8 

4 

1 
8 
2 
8 

S 
1 


Range  of  Awards 
in  each  Union. 


Mini- 
mum. 


Maxi- 
mum. 


£  ».  d, 

3  3  0 

1  15  0 

4  0  0 

6  16  0 

7  10 
6  16  0 

13    1  0 

4    2  0 

3  IS  0 

2  7  0 

4  5  0 


17  0 

62  10  0 

2    2  0 

11  14  0 

10  10  0 

12  0 

4  8  0 
6    6  0 

5  0  0 
2  11  0 


3    6  0 

8  17  0 

6  12  0 

7  8  0 


£   9.  d, 

14  13  0 
13  19  0 

6    5  0 

19    5  0 

15  17  0 
27  6  0 
19  6  0 
13  19  0 
25  15  0 

23  18  0 

8    3  0 


4  12  0 

76  17  0 

121    4  0 

16  11  0 

29    2  0 

8    7  0 

25  18  0 

14    1  0 

12  12  0 

10    0  0 


Total  Sum 

awarded 

in  each 

Union. 


Medical 
Inspector. 


70  2 


28  1 

35  7 

10  5 

76  1 

32  4 

130  0 
63  7 
40  11 
81  10 
88  15 
35  15 
17  4 


d 


.1 


0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 


13  2  0 

191  18  0 

850  3  0 

40  17  0 
92  19  0 
16  13  0 
80  7  0 

41  2  0 
66  13  0 
26  11  0 


— 

13  9 

0 

48  1 

0 

192  16 

0 

85  11 

0 

44  8 

0 

62  14 

0 

84  14 

0 

36  0 

0 

76  6 

0 

— 

61  2 

0 

n 


n 


Dr.  Airy. 
M  Bulstrode* 

Airy. 

BruceLow» 
Do. 
M    Copeman. 

Mr.    T.    W. 

Thompson. 
Dr.  Fletcher. 

M   BruoeLow. 

„    Fletcher. 
Mr.  Sweeting. 
Dr.  Fletcher. 
Mr.  Sweeting. 

Do. 
Dr.  BruceLow. 

„    Fletcher. 


Dr.  BruceLow. 

.*    Airy. 

»    Fletcher* 

Do. 

Do. 

Mr.  Sweeting.. 

Do. 

Dr.  Parsonft. 

„    Copeman.. 

„    Fletcher. 

Mr.    T.    W. 
Thompson. 
Mr.  Sweeting.. 

»,    T.     lY . 
Thompson. 
Mr.  Sweeting. 

•»    i..    w. 
Thompson. 
Dr.  Copeman. 

H    Fletcher. 

n   Airy. 
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TJNIOX. 


Crickhowell 
CnckAeld  - 


Dviford  • 
Depwade  - 
Docking  • 
Downhun- 
Dnlrerton* 
Danmow  • 


Baalngwold 

Eastbourne 

EmI  Grinitead 

BaitPrarton 

EMtEetford 

East  Wft'd 

EodeMlI  Biarlov 

Bdmootoii 

Bpping      - 

Erpingfaam 

Bum 


-si 


^1^ 


Range  of  Awards 
in  each  Union. 


Mini- 
mum. 


Pkitli,8t.  - 

FtaBB.  Bast  and  West 


I^jmi* 


Talbam 


Owmiu   Bt»t     Hanovw 


3 
6 


6 

8 
4 
7 
3 
6 


4 
4 
6 
8 
6 
6 
3 
IS 
7 
3 
8 


6 

4 
6 

4 
6 
8 


8 

4 


2 

4 


3 
6 

a 

8 
3 

4 


8 

a 

6 
1 
2 
5 
3 
10 
4 
2 
7 


4 
4 
3 
3 


6 

8 


£    ».  d, 
9  10    0 

2  11    0 


9    7  0 

2  14  0 

5    0  0 

2  6  0 
14  0 

3  10  0 


4  17  0 

4    4  0 

3    8  0 

1  15  0 

1  12  0 
11    8  0 

0    9  0 

6    0  0 

17    0  0 

2  16  0 


5    15  0 

2  16  0 

4    8  0 

2  17  0 

78    4  0 


2    10 
2  16    0 


Maxi. 

mum. 


Total  Sum 

awarded 

in  each 

Union. 


£  M.    d, 
67  10    0 

11  14    0 


47    8  0 

11  11  0 
16  12  0 

10  0  0 

12  3  0 

11  4  0 


7    8  0 
9    10 

13  7  0 

6  14  0 

7  8  0 
01  6  0 
36  15  0 
17  4  0 
17    4  0 

14  4  0 


7    7  0 

14  10  0 

10    7  0 

6    8  0 

88    9  0 


8    8    0 
85    0    0 


£   s.  d, 
67    0    0 

29    8    0 


82  18  0 

47  10  0 

20  12  0 

19  11  0 

16    3  0 

28  17  0 


12  5  0 

13  6  0 
47  13  0 
34  13  0 

8    9  0 

26    0  0 

100    1  0 

121  13  0 

30  16  0 

3t    4  0 

40    6  0 


18  18  0 

26    4  0 

28    0  0 

16  13  0 

243    1  0 


28    0    0 
43  17    0 


A  PP.  A.No.  f. 

Inspection  of 
Public  Yiu!Ci« 
nstion. 


Medical 
Inspector. 


Dr.  Fletcher. 
Mr.  Sweeting. 


Mr.  Sweeting. 
Dr.  Airy. 

Do. 

Do. 
Mr.  Sweeting. 
Dr.  Copemsn. 


Dr.  BruceLow. 
Mr.  Sweeting. 

Do. 

Do. 
Dr.  BruoeLow. 

Mr.    T.    W. 

Thompson. 
Dr.  Theo. 
Thomson. 
,.    BniccLow. 

.,    Copeman. 

»    Air}'. 

H    BruceLow. 


Dr.  Airy. 

Do. 

Do. 

Do. 
Mr.  Sweeting. 
Dr.  Airy. 


Dr.  BruceLow 
Mr.  Sweeting. 
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App.  a.  No.  8. 

Inspectioii  of 
Publie  Vicci- 
nation. 


UNION. 


I- 


l1« 


RftDgo  of  Awards 
in  each  TJniou. 


Mini, 
mum. 


Mazi- 
mum. 


Total  Sum 

awarded 

iceach 

Union. 


Medical 
Inspector. 


Giled,  St.,  and  8t.Geoi«e, 

Bloomabury. 
Glanlbrd  Brigg    • 

Qower       •         • 

Grantham  -         • 

Graveaend  and  Milton 

Greenwich 

Grimsby   • 

Guiltcresa- 


Hackney  • 
Hailsham  • 
Halitez  • 
Halstead  • 
Hampstead 
Hartley  Wintnej 
Hastinga  • 
HaTerfordwcii 

Hay 

Hendon  • 
Henstead  • 
Hinckley  • 
Holbeaeb  - 
Holbom  * 
Honiton  • 
Homcastle 
Horsham  • 
Hnrsley    • 


Islington^ 


1 
9 
8 
7 
1 
t 
8 
6 


18 


8 
1 


1 
7 
1 
S 
1 
1 


4 
8 
8 
8 


£    «.  d. 


6  17    0 


4  15    0 


4    0    0 


22  17  0 

8    7  0 

12  0 

4    0  0 

1  19  0 


5  16  0 

8    9  0 

8    8  0 

16  0 

1  11  0 

85  12  0 

18  0 

8    6  0 

8    7  0 


£  9,  d. 


16  17    0 


6  10    0 


8  17    0 


46    8  0 

6    8  0 

6    8  0 

9  10  0 

12    1  0 


7    4  0 

68  10  0 

6  14  0 

6  11  0 

6  16  0 

81  16  0 

11  15  0 

6    4  0 

6  17  0 


14    0    0 


*  InspeetodinlOOL 


9   0 


£  t.  d. 

81    8  0 

66  18  0 

10    8  0 

16  18  0 

22    0  0 

80  16  0 

26  10  0 


187  10  0 

14  18  0 

83    6  0 

21  18  0 

16    6  0 

88  12  0 

1  14  0 
20  17  0 
19  10  0 

100    6  0 

9  17  0 

18  16  0 

24    7  0 

67    7  0 

88    0  0 

8    9  0 

26  16  0 

2  17  0 


12014   0 


Dr.  Airy. 

w  BruceLow. 

M    Fletcher. 

H    BruceLow. 
Mr.  Sweeting. 
Dr.  Airy. 

„   BruceLow. 

M    Airy. 


Dr.  Airy. 

Mr.  SweeUng; 

Dr.  Theo. 
Thomson, 
w    Oopematt. 

Mr.  Sweeting* 

Do. 

Do. 
w   Fleteher. 

Do. 
„   BrueeLow. 
N    Airy. 
M   Bnlstrode. 
„   BruceLow. 
n   Ally. 
„   BnteeLow* 

Do. 
Mr.  Sweeting. 

Do. 


Dr.Aiiy. 
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rxioN. 


Kendal 


King'iLjmi 
Kingston-cm-HiiU 
Kiught<»i  • 


lAmbeth 


IilllflUill 


JJkmOj 


LoddoB  and  Ctotcring 


Lutcrvorth 


9 
8 
1 
8 
1 

a 

5 


6 

2 
6 


U 


4 
6 
S 

9 

4 


Bange  of  Awards 
ill  each  Union. 


Mini- 
mum. 


8    6    0 


Mali- 

mom. 


£  «.   d, 
12    4   0 


18  14    0 
17    0 


11  14  0 

7  11  0 

2    7  0 

1  U  0 

1  12  0 


48    0    0 
8    8    0 


»1A  0 

14  18  0 

8  18  0 

71    8  0 

0  17  0 


4    8    0       18    6    0 

I 

1  18    0       28    9    0 


6    5  0  S»    1  0 

»    7  0  127    5  0 

8    8  0  0  U  0 

2    4  0  8    6  0 

I 

1  11  0  IS    8  0 

2  8  0  8  15  0 


8M  0 

8    4  0 

n   3  0 

12    0  0 

Olf  0 


I 


M    3  0 

U  14  0 

O    5  f 

48   0  • 

10  18  0 


I 


Total  Sum 

awarded 

in  each 

Union. 


A?P.  A.  No.  2. 

Impectlon  of 
Public  Viux*!- 
iiation. 


Mniical 
Inspector. 


£  a.  d. 

67  11    0 


82    4  0 

8  10  0 

18    0  0 

87    8  0 

7  16  0 


808    6  0 

22    0  0 

84    8  0 

168  14  0 

21  9  0 

16    8  0 

84  18  0 

81  16  0 

87    4  0 

80  19  0 

18    1  0 

IW    6  0 

22  4  0 
10  19  0 
57  IH  t 
12  II  0 


Mr.    T.    W. 
Thompson. 
Mr.  8weetinir. 

Do. 

Do. 

Dr.  Airy. 

ft    Barry* 

„    Fletcht'T. 


Dr.  Aiiy. 

„  Fletcher, 
Mr.  Hweiftinir# 
Dr.  Airy, 

„    Farsorn. 

..  Balatrrjd«. 
Mr.  Sweeting. 
Dr.  Ccpsniao. 

.,    Bm»hnw. 

m    Airy. 

,.    Fletcher, 
Do. 
Do. 

«    Airy. 

„    Bolstrod^r, 

.,    Bnicl/iw. 

,.    Parvms. 


8110  0     Dr.  FlH^ber, 

81    8  0  ^    ^    f>ipeman. 

118    6  0  I    „   Airy, 

79  18  0 

f3    3  0 


Do. 
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Apr.  A.  No.  2. 

bupection  of 
^blic  Vacei- 
ifttimu 


UNION. 


Helton  Mowbray  - 
Merthyr  Tydfil    - 
Midhurst  - 
Mitford  and  Launditch 
Monmouth 


Xantwich 
Narljerth  • 
Xeath 
Newark     - 
Newcaatle-in-Emlyn 
Newcastleon-Tyne 
New  Forest 
Newhaven 
Newport  (Mon.)  • 
Newport  Fagnell 
North  Bierley 
Noithwich 
Norwich    - 
Nottingham 


Olave,  St. 

Ongar 

Orsett 


P^dinicton 
Fftncraa,  St. 
Pembroke  • 
Penistone  • 
Penrith 


^1 

C  O 


7 
11 
5 
9 
6 


8 
4 
6 
8 
8 
3 
5 
5 
9 
10 
13 
6 
1 
S 


3 

4 
6 


1 
1 
6 
3 
6 


.Si  a 

Hi 

oh 

S?5 


R«nge  of  AMrards 
in  each  Union. 


Mini, 
mum. 


Maxi- 
mum. 


Total  Sum 

awarded 

in  each 

Union. 


Medical 
Inspector. 


6 

10 

3 

6 

4 


5 
2 

4 
6 
3 
4 
3 
2 
6 
3 
6 
4 
1 
4 


3 
3 

4 


1 
1 
8 
8 
8 


£    «.  d, 

1  19  0 

7  16  0 

4  16  0 

0  16  0 

3    7  0 


5  18  0 

11  18  0 

31    8  0 

0  19  0 
13  17  0 

15  18  0 
ISO 
110 

1  16  0 
16  0 
1  16  0 

26  17  0 

16  18  0 


31  0  0 
6  17  0 
4  11    0 


8  8  0 
4  7  0 
6  10    0 


£    t.  d, 
7    10 

87    4  0 

616  0 

9  11  0 

29  12  0 


16  18  0 

IS    4  0 

40    1  0 

38    7  0 

22  12  0 

46    8  0 

10  13  0 

2  16  0 

42  13  0 

8  17  0 

13  16  0 

89    9  0 

76  10  0 


63    8    0 

8    4    0 

22  19    0 


46    1    0 

16  18    0 

7    6    0 


£    9.  d. 
21  13    0 

295  11  0 

16  17  0 

27  12  0 

50    3  0 


43  12  0 

26    2  0 

lis  14  X) 

56  15  D 

56    9  D 

111  13  T) 

17    3  D 

3  16  T) 

117    S  t) 

14  14  0 

64  15  ID 

184    7  0 

105  17  0 

160    2  t) 


164  4  0 
21  18  0 
47  17    0 


82    4  0 

165    7  t> 

65  10  t> 

27  12  • 


Dr.  Bulstrode. 

„    Fletcher. 
Mr.  Sweeting. 
Dr.Aiiy. 

M    Fletcher. 


Dr.  Fletcher. 

Do. 

Do. 

M  Bruco-Lov. 

„    Fletcher. 

H   Airy. 

Mr.  Sweetinf^. 

Do. 

Dr.  Fletcher. 

n   BruceLow. 

„    Theo. 
Thomson. 
u    Fletcher. 

*.   Aiiy. 

n    BmoeLow. 


Dr.  Airy. 
„   Oopcamm. 
Do. 


Dr.Aiiy. 
Do. 
»   Fletcher. 


n   Theo. 
ThoDi9on. 
19  10   0  {  Mr.    T.   W. 
I     Thomipioii. 
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UNION. 


BaDffe  uf  Awards 
in  ttfch  Unkm. 


Mini- 
mom. 


avardi:d 
in  #«r-h 
Union. 


mom. 


Petwortli  ■ 
PonUrdawe 
Pmtypool  • 
PontTpridd 
Fofilar 


Sochfofd 


4 
2 


Kje 


iMhroa  Walden 


SftTionr,  81. 


8lMvKmMnlkt 


.  I 


£  s.  <L       £  9.  d.         t     a.  d. 

4    7    0        9    10         tl  13    0     31  r.  rHr«etmff. 

41  16    0      «    0   0         W  If   «     Dr.  YlHeUr. 


12    2    •  »  II  • 

3S  11    •  IM  15  0 

<  10  -•  M    1  • 

j 

6  1*  10  U  0 

7  10    0  29  15  0 

1  19    0  44    7  0  • 

SU    0  flC    0  0 

9  12    0  4A  U  0 


M    1    0  !»». 

2»    »   0     Mr.Sve^iinf. 
247    4    ♦      ^       T.    W 


2    4  0 

21    7  0 

•    30 

11  15  0 

11  Hi  0 

1  12  0 

6  15  0 

4S  14  0 

S    S  0 

S  U  0 

29    0  0 

S    0  0 

1    6  0 

S    0  • 

S  11  0 

4U  0 

•    SO 


24    1  0 

«    2  0 

91  19  0 

12  17  0 

72    <  0 

2    7  0 

4  M  0 

91  17  0 

10  Ur  0 
14  e  0 
75  10  0 
38    9  0 

9    4  0 

«    5  0 

7    7  0 

11  11  0 
11  12  0 


«  12    0       12  17    0 
2  U    0      92  16    0 

9U    9  I    55  11    0 


U  16 
42    2 

Itt  19 

1«    2 

«S    7 

1  15 

54  14 

155    1 

SI  12 
230    % 

%  \U 

t*    f, 

»1  17 

94  1< 
»    2 

]•>!  l'» 

:^  17 

27  1 
\%  14 
35  11 
24  U 

14  15 
«  17 
19  Sk 
7>    0 

15  \< 

95  S 


0  Dr.  FleuhfT. 

0  .,    Ofpeaun. 

•  lv>. 
0  ^    Th«*>. 

0  ,    IVt^h^, 

0  Xr. 

0  Dr. 

0  ^    .liry. 

0  Do. 

0  Mr.  ^mt^vn^ 

0  Dr.  .4 .17. 

0  Mr.  i*w««ttM(. 

0  Dr.  Fletcher. 

0  Mr.  »w*^in«. 

0  Dr.  BmeeLov, 

0  „    Ajrjr. 

0  Mr.  S«€tfrtinr. 

*  Do. 

0  Dr.  BnH»  Lo« . 
'•  Da. 

01  D^ 
0  Do. 
0             Dou 

0  Mr.  <*v6etiii9. 
0  .  D^>. 

♦  ^     T.      W. 

Thomp«m. 

0  «    avie:iii^ 

0.  Dx 


Arr,A.M«.t. 

In«Mtt«M«# 
FobUeTarei. 

nil  inn. 
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App.  a.  Xo.  2. 

luHpection  of 
Public  Vtjcc'i- 
nation. 


UNION. 


SwafTham  • 
Swinsea    • 


Tarvin 
Taunton     - 
Tcndring  - 
Thakeham 
Thctford    - 
Ticehurit  • 
Tozteth  Fark 
Tregaron  - 


Ucklleld    - 

Uzbridge  -  -  - 

Wabdnffham 

'Wandsworth  and  CUp- 
ham. 

WayUnd  • 

Wellington  (Som.) 

Wells 

Westbounie 

West  Derby 

West  Firle 

West  Ham 

WestHampnett  • 

Westminster 

West  Ward 

Whitchulxsh  (i(anU) 

Whitechiqwl 

Wight  Isle  or      • 

Wigton      • 

WiUiton    • 

Wincanton 

Winchester*  New 


o  s 

li 


6 
5 


G 
7 

6 
7 

2 
5 
4 
8 
7 
3 
9 
6 
1 
4 
S 
1 
9 
6 
7 
6 
4 


.sa 


5 
8 


2 

2 

7 

4 

11 

4 

2 

2 

6 

5 

8 

5 

2 

2 

2 

1 

4 
6 


2 
6 

2 
5 
2 
8 
6 
1 
8 
8 


8 
1 

8 
2 
6 

4 

4 


Range  of  Awards 

Total  Sum 

in  each  Union. 

awarded 

Medical 

in  each 
Union. 

Inspector. 

Mini. 

1 

Mali- 

mum 

0 

mum. 

'      1    8 

£  t.   d. 

8  11    0 

£     «.  d. 

18    8    0 

Dr.  Airy. 

29    4 

0 

91    8    0 

171  18    0 

„   Fletcher. 

11    6 
9    9 

0 
0 

16  19    0 
21  10    0 

28    6    0 
62    1    0 

Mr.    T.    W. 

Thompeon. 
„    Sweeting. 

7  14 

0 

81  12    0 

60    9    0 

Dr.  Copeman. 

9  19 

0 

12    1    0 

22    0    0 

Mr.  Sweeting. 

1    8 

0 

11    8    0 

24    6    0 

Dr.  Airy. 

0  18 

0 

6  18    0 

18  11    0 

Mr.  Sweeting. 

89    4 

0 

62  15    0 

91  19    0 

Dr.  Airy. 

•^ 

^■^ 

9  17    0 

„    Fletcher. 

8  18 

0 

10    6    0 

33    6    0 

Mr.  Sweeting. 

2  16 

0 

18    3    0 

48  19    0 

Dr.  BruceLow* 

9  11 

0 

9  12    0 

19    8    0 

Dr.  Airy. 

11    4 

0 

100  19    0 

278  19    0 

Do. 

11  16 

0 

11  18    0 

28  14    0 

Do. 

6    0 

0 

16    1    0 

44  10    0 

Mr.  Sweeting. 

15    8 

0 

18    0    0 

83    8    0 

Do. 

1  18 

0 

8    5    0 

17  10    0 

Do. 

84    4 

0 

183  14    0 

868  19    0 

Dr.  Airy. 

— 

— 

12    0 

Mr.  Sweeting. 

11  14 

0 

87    4    0 

401    8    0 

Dr.  Airy. 

6    1 

0 

9    6    0 

2118    0 

Mr.  Sweeting. 

— 

— 

— 

Dr.  Airy. 

1    7 

0 

713    0 

14  17    0 

Mr.    T.    W. 

Thompson. 
„   Sweeting. 

— 

— 

191    6    0 

Dr.  Airy. 

2    6 

0 

28    2    0 

112  16    0 

Mr.  Sweeting. 

7  14 
1  17 

0 
0 

7  18    0 
18    1    0 

15  12    0 
48  19    0 

Thompson 
n  Sweeting. 

117 

0 

11  16    0 

87    8    0 

Do. 

6    1 

0 

86  10    0 

61    6    0 

Do. 

USIOS. 

'I 

>- 

.5 

Huneof  Awsrdi 

ill  euL  Union. 

Total  8um 

iDHCh 

Medic*) 
Inipertoi-. 

■ul- 

■m-tow  . 

» 

* 

£  >.  d. 
110    fl 

£    1.  d. 

114    0 

*  t.d. 

Dr.  BnusLow. 

-Witnl      • 

i 

1 

fi    4    0 

me  0 

SI     H     0 

..    Flolcber. 

Wort.*p  .         .         . 

1 

s 

1!T    0 

u  B  a 

M    1    D 

Wortler.   • 

ID 

e 

2    B   0 

34    D    0 
»  It)    D 

rair  0 

I'lsffi,. 

Tumotith.  Gnu 

1 

t 

I*  s  a 

MOO 

IW    (1    0 

Dr.  Airy. 

TTeortl       - 

T 

» 

.13    0 

18    .    fl 

w  «  a 

Mr.  BVBellDp. 

TotaJ        - 

IMJ 

8U 

- 

- 

ISJfflW    " 

Aff.  jI.  Xo.  S. 
Iniprctiuu  of 

IHililln  V...^I. 
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Apr.  A.  No.  3. 

rational  Vaccine 
stabliNliment. 


No.  3. 

Statistics  of  the  National  Vaccine  Establishment  and 
Educational  Vaccination  Stations. 


I. — Staff  at  end  of  1892. 

N.B. — ^The  Stations  Darned  in  italica  are  Educational  Vaccinal  ion  Slati«>ns 
authorised  bj  the  Local  QoTemment  Board* 


Description  of 
Vaccinator. 


Vaccinators" 
supplying 
lymph  for 
the  public 
service,  & 
salaried 
from  the 
Parlia- 
mentary 
grant. 


Parochial 
and  other 
Vaccina- 
tors    not 
Milaried 
from   the 
P  a  r  1  i  a- 
mentary« 
grant, 
but    con- 
cributing 
lymph  at 
a      fixed 
rate       of 
payment. 


Ttfiich^rs  of 
Vaccina-  • 
tior*     not  •< 
supplying 
lymph . 


Name  of  Vaccinator. 


Vaccination 
Stations. 


Days  and  Hours  of 
Attendance. 


1.  Dr.  B.  Cory 

2.  Mr.  Joseph  Loane 


1.  Mr.  Ellis  S.  Quest 


2-6.  Dr.  Edmund   Hobin- 
son. 

7.  Mr.  N.  E.  Roberts 

8.  Mr.  E.  L.  Webb 

9.  Mr.  J.  Hawthorn 

10.  Mr.  E.  L.  Webb 

1 1-12.  Mr.  E.  C.  Greenwood 

18.  Mr.  J.  Loane    - 

U.  Mr.  Frederick  Holmes  - 

15.  Dr.  Edward  Lynes 

16-17.  Dr.  Hugh  Thomson 

18.  Mr.  J.  F.  Staines 

19.  Mr.  W.  Skinuei 

20.  Dr.  A.  C.  Clarke 

21.  Dr.  G.  A.  Miskm 

22.  Dr.  J.  B.  Buist   - 
28.  Dr.  R.  Cory 

24.  Mr.  Wm.  McLennan    • 

Dr.  W.  Husband 
Mr.  H.  Lawrence 
Mr.  WillUm  A.  Budd  - 
Mr.  V.  A.  Jaynes 
Dr..  A.  N.  Montgomery 
Dr.  B.  Cory    - 


Surrey  Chapel - 
Tottenham  Court 
Chapel. 


MancheMter 


Birmingham     -  ^ 


Liverpool  - 

Pimlico 

Newcastle-cn- 

Tyne, 
Westminster 


•{ 


; 


Marylebone 

Whitechapel 

Leeds 

Coventry 

Glatgow 

Endell  Street    ^ 
Sheffield   - 
SsJlord 
Waterloo  - 
Edinburgh 
St,Thomas'MHo9p 
Glasgow  West  - 

Edinburgh 
Bristol  - 
Exeter 

Horsleydown     - 
Dublin     . 
Cambridge 


Tues.,  Thurs. ;  2. 
Mon.,  Wednes. ;  1. 


Monday ;  2. 

Monday    - 1 
Tuesday   -Vll« 
Wednesday  J 
Wednesday;  2. 
Thursday;  11. 
Tuesday;  1. 
Thursday;  10. 
Wednesday ;  8. 

Tuesday;  10. 
Tuesday;  2. 
Wednesday;  10. 
Wednesday;  11. 
Tuesday;  2.30. 
Tuesday  ;  12. 
Monday ;  2. 
Mon.,  Than. ;  12. 
Tuesday;  10. 
Tuesday;  8. 
Thursday;  S. 
Tuesday ;  2. 
Thursday;  A. 
Wednesdaj;  11.80. 
Monday;  1. 

Wednes.,  Sat ;  12. 
Wednesday;  10. 
i'lmrsday ;  8. 
Wednesdagr;  8. 
Tues.,  Fri. ;  10. 
Friday;  II. 


II. — AniUAL  VaCCINI   STATi<HI.  AfP.A.Xo. 

The  Amuial  Vaccdji  Statior  is  &t  95,  Lamb'b  Cohi>uit  Street,  BrtibibiSilS 
where  Db.  B.  Coet  and  Mr.  T.  S.  Stott  attend  for  the  Ticcination 
of  Children  on  Tueadats  and  Thcssdats,  at  10.30  a.m. 


m.^ — SonscBS  ARD  Amowfi  of  Huhakised  Lthph  Supplt  in  1 


Doeriptionof 

.«.«™^«.t.™. 

Numlwrof  Vicrin*- 
ropectiiely. 

ropedioelj. 

Prim«7. 

Bo- 

tlon*. 

_       ^ ,          Chuied  Tube. 

PalntL        !  ueqiultolO 
;  1.0.7  Points 

Vacrinatoml 
■alnried 
from    the 
P.rlia- 
mcnta>7 

r>nt     J 

9!  ToifwiAaipidwri 
Chapd. 

Total 

1.  ilfo.cA«i«-      - 
9-6.  Birmingham  - 
1.  LiverporJ 
e.  Pimlico    -         . 
9.  NoDcaiUe-M- 

13.   WhilKkapti    ■ 
U.  LeedM       .         . 
15.  Corentry 
16-17.   Glatgom     - 

18.  Endell  Street  - 

19.  Shtmdd- 

20.  Sa^cd    -        - 
al.  Waterloo 

93.  St.     Th<ma,'$ 
Hotpital. 

Total 
Onutd  Total    • 

isa 

301 

11 

17 

35S 

154 

4S9 

98 

353 

IS4 

Faroehial 
•ad  other 
Vacdna- 
lora     not 
■alaried 
from    tk 
Parlia- 
aenCarr. 

tribnting 
Ipnph   « 
a      fixed 
rate      of 

B91 
3,3S8 
50* 
399 
iST 

533 

601 

a,o4i 

789 

94 

1,986 

797 
897 
1,377 

403 
201 

576 

909 

6 
SB 

96 
«6 
7 
S 
7 
S 
82 
9 

S 

r 

4S 

E 

347 
895 
lOJ 

laz 

32 

C9» 

49 

21 

36 
1,696 

14,709 

598 

- 

4,106 

15,161 

S56 

353 

4,360 

App.  a.  No.  S. 
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111. — Sources  and  Amount  of  Humanisbd  Ltmph — continued. 


National  Vaccine      During  the  jear,  additional  supplies  (to  the  extent  of  8,566  ohmrged 
UNitabiishment.    ^y^^  ^^^^  obtained  from  the  foUowing  gentlemen  :— 

Dr.  W.  H.  Kempster,  Battersea  East. 
Dr.  T.  N.  Orchar<l,  Pendleton. 
Dr.  T.  M.  Johnson,  Salford. 
Mr.  J.  Bark,  Kirkdale. 
Dr.  R.  S.  Archer,  Everton. 
Dr.  F.  Cadell,  Edinburgh. 
Mr.  A.  Meeson,  Toxteth  Park. 
Dr.  R.  F.  Cook,  Grateshead. 
Dr.  G.  A.  Miskin,  Eennington. 
Mr.  H.  E.  Hackett,  Gorton. 

IV.^DlSTBIBUTION  OF  HuMAN  LtXPH,  1892. 

Number  of  applications : 

From  Medical  Practitioners  in  England  and  Wales              -  4,233 

„                „                Scotland       -            -            •  .  210 

the  Army     --.-.-  3 

the  Navy  and  from  the  Emigration  Department         -  43 

India  and  the  Colonies          ...            -  3 

Diplomatic  and  other  Foreign  Services          -            -  22 
Supplies  sent  out : — 

Charged  ivory  points          -----  338 

,,       capillary  tubes      -----  6,562 

V. — Distribution  of  Calf -Ltmph,  1892. 

Number  of  applications  -  -  -  .  •     2,992 

Supplies  received : — 

Charged  ivory  points      -----  11,908 
„      capillary  tubes  -----  65 

Supplies  sent  out : — 

Charged  ivory  points      -----  12,056 
„      capillary  tubes  -----         65 
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^^-   ^'  App.Jk.No.4. 

_         -.  .  On  the  Opera- 

Beport  on  the  Operations  of  the  Animal  Vaccine   Station  at  Hon*  of  the 
I^mb'8  Conduit  Street,   during  the    Year   1892-93 ;   bv    Dr.  sSSSilT^iS?; 
Robert  Cort.  '  byDr.Cor?-. 

Daring  the  year  Ist  April  1892  to  the  Slst  March  1893,  270  calves 
were  vaccinated  at  Lamb's  Conduit  Street,  for  the  purposes  of  the 
station. 

The  aggregate  weight  on  reception  at  Lamb's  Conduit  Street  of  the 
270  calves  was  200  male,  56,459  lbs.,  70  female,  20,414  lbs.  On 
(Usuuasal  from  the  station  their  weights  were  respectively  61,484  lbs. 
and  21,943  lb:<.,  so  that  during  retention  for  vaccination  purposes 
calves  of  both  sexes  gained  considei*ablj  in  weight,  mules  by  nn  average 
of  25' 12  lbs.,  females  by  an  avenvge  of  21*81  lbs.  Of  the  above 
vaccinated  calves,  257  were  vaccinated  with  lymph  directly  derived 
from  other  calves,  and  13  were  vaccinated  with  calf  lymph  which  had 
been  stored. 

Seven  hundred  and  twenty-three  insertions  in  13  calves  vaccinated 
with  store^l  lymph  produced  637  vesicles,  whereas  16,581  insertions  in 
2^17  calf-to-Qalf  operations  produced  14,474  vesicles ;  rates  of  insertion 
Bvocess  respectively  of  88*1  and  87*3  per  cent.  No  material  difference 
in  the  results  of  calf-to-calf  vaccinations  were  observed  whether  the 
lymph  used  was  from  calves  vaccinated  96,  or  from  calves  vaccinated 
120  hours  previously  ;  in  both  cases  the  rate  of  insertion  success  was 
practiciJIy  87  per  cent.* 

Primary   Vaccinations, — During  the  year  1892-93,   7,616  persons 

received  primary  vaccination  at  the  station,  five  separate  insertions  of 

lymph  being  made  in  each  instance.     Of  these,  3,788  were  males  and 

3,828  females ;  all  but  38  of  7,520  primary  vaccinations  which  returned 

for  inspection  succeeded  at  the  first  attempt,  and  in  no  case  was  a  third 

attempt   at  vaccination   requisite.     The   amount   of   insertion   success 

obtained  by  each  of  three  several  operators  was  as  follows  : — 

Of  279  persons  primarily  vaccinated  by  Mr.  Stott,  three  failed  to  return 

for  inspection.     Of  the  remaining  276,  210  were  on  examination 

found  to  have  taken  in  five  places,  33  in  four,  15  in  thi*ee,  8  in  two, 

10   in   one.     Mr.   Stott's   insertion   success   rate,  therefore,   was 

90-8  per  cent. 

Of  746  persons  primarily  vaccinated  by   Dr.   Savory,   acting  for 

Mr.  Stott,  or  myself  in  the  absence  of  one  or  other  of  us,  seven 

failed  to  return  for  inspection,  and  three  were  vaccinated  round 

nsvi.     Of  the  remaining  736,  611   were  found  to  have  taken  in 

five  places,  60  in  four,  29  in  three,  19  in  two,  17  in  one,  while 

10    did   not  take  on   the  first  attempt.      Dr.   Savory's  success, 

therefore,  was  92  •  3  per  cent. 

Of  6,591  persons  primarily  vaccinated  by  myself,  67,  who  failed  to 

return  for  inspection  and  other  16,  all  of  whom  were  operated  on 


*  The  ntio  of  inaertion-^iiceefls  i»,  it  will  be  observed,  considerably  below  that  of 
P**vioii8  jtKn.  This  has  been,  m  the  main,  due  to  the  circumstance  that  during 
PVtof  tlu)  yettr  the  calves  operated  on  were  not  of  the  class  best  adapted  for  the 
Piipuiu  of  the  ftalkm.  The  contractor  having  died,  his  successor  was  unabk  for  a 
^  to  meet  the  leqairemenlv  of  the  Estahliahment  in  th\9  respect. 
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Afp.  A.No.4.  for  the  cure  of  naevi,  are  not  taken  into  account  in  these  static 

On  the  Open-  Of  the  6,508  remaining,  5,931  were  found  to  have  taken  in 

SSmSi^ine  places,  322  in  four,  1 18  in  three,  67  in  two,  42  in  one  only,  ti 

station,  189^-93 ;  in   28   cascs  vaccination   proved  unsuccessful  on   first    trials 

by  Dr.  Ooiy.  insertion  success  rate  of  96  •  7  per  cent. 

Revacdnations. — These  during  the  year  numbered  688.  Mr.  i 
performed  31,  and  Dr.  Savory  45,  and  I  myself  612.  Of  these 
501  were  successful  in  five  places,  40  in  four,  1 1  in  three,  6  in 
6  in  one,  14  were  unsuccessful,  and  other  34  did  not  return 
inspection.  My  insertion  success  rate,  therefore,  in  revaccination 
93*98  per  cent.  Mr.  Stott^s  success  rate  among  his  31  cases,  w 
returned  for  inspection,  was  99*21  per  cent.,  and  Dr.  Savory's  insei 
success  rate  was  88  *  64. 

In  all,  73  cases  returned  to  the  station  after  '^  inspection  "  on  ace 
of  some  abnormal  course  of  their  vaccinations.  In  the  majority  of  < 
the  abnormality  consisted  of  sore  arm,  which  was  almost  invariabl} 
result  of  ignorant  treatment  of  the  vesicle  or  of  the  scab.  For  the 
there  were  20  cases  of  transient  eruption,  five  cases  of  axillary  abs 
(following  sore  arms),  and  five  cases  of  erysipelas  (also  complies 
sore  arms). 

There  was  one  case  of  death  alleged  to  have  been  caused  by  vaccina 
This  was  a  child,  born  on  the  20th  September  1892,  vaccinated  on 
2nd  February  and  who  died  on  the  28th  March  1893.  An  inquest 
held  on  the  case.  At  the  post-mortem,  which  was  attended  by  me 
evidence  of  pyaemia  or  erysipelas  was  found,  but  the  base  of  the  r 
lung  was  congested,  and  portions  of  the  lung  thus  affected  sank  yt 
placed  in  water.  There  was  no  enlargement  of  the  axillary  gland 
(Bdema  of  the  vaccinated  side  present,  and  no  enlargement  of 
joints.    The  jury  returned  a  verfict  of  death  from  natural  causes. 
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No.  5,  App.  a.  No.  5. 

Abstbact  of  Medical  Inspections  made  in  1892  with  regard  to  the  Me!u3S*in^. 
INCIDENCE  of  Disease  on  particular  places,  and  to  questions  con-  tions. 
ceming  Local  Sanitabt  Administration. 


1.  ASBBT  DE  LA  ZOUCH  EURAL  SaNITART  DISTRICT  (LeiCESTRRSHIRE)  ; 

population  (1891),  24,055;  Dr.  Parsons. 

Sanitary  Authority :  Ashbj  de  la  Zouch  B.* 

Grround  of  Inquiry  :  Enteric  fever  and  diphtheria.  Eegistrar- 
(3enersl's  Returns. — Eeports  of  Medical  Officers  of  Health  and 
local  complaints. 

Chief  Facts  reported  by  Inspector :  The  endemic  prevalence  of 
enteric  fever  confined  to  Coalville  (population  about  6,000),  acoal 
mining  town  of  modern  origin,  situated  in  several  parishes  and 
jurisdictions  and  in  need  of  unified  urban  administration  (a 
local  board  about  to-be  formed).  Sewers  and  drains,  with 
some  exceptions,  defective.  Midden  and  cesspit  privies  wet 
and  offensive,  and  often  overfull.  No  public  scavenging; 
frequent  difficulty  in  procuring  removal  of  refuse  by  farmers, 
and  hence  night  soil  often  disposed  of  on  gardens  near  to  houses 
and  wells.  Water  supply  from  private  wells  liable  to  pollution  ; 
no  public  service.  Enteric  fever  existed  in  Coalville  more 
or  less  throughout  1891,  but  several  sudden  outbursts  occurred 
10  particular  localities,  caused  probably  by  speci6c  contamina- 
tion of  individual  wells.  The  fatal  cases  of  diphtheria  occurred 
in  the  same  localities  as  the  enteric  fever. 

An  outbreak  at  Griffydam  of  infectious  throat  illness  of  obscure 
nature,  by  one  medical  man  regarded  as  diphtheritic  ;  in  some 
cases  associated  witli  defective  sanitary  conditions  and  a 
particular  milk  supply. 

Rural  Sanitary  Authority  have  a  fever  hospital,  but  of  defective 
design  and  little  used. 

2.  AsHBY  WouLDS  (LEICESTERSHIRE);  population  (1891),  3,214 ;  Dr» 
Parsons. 

Sanitary  Authority :  Ashby  Woulds  U.* 

Ground  of  Inquiry :  Enteric  fever. — Ileport  of  Medical  Officer 
of  Health. 

Chief  Facts  reported  by  Inspector :  A  severe  but  circumscribed 
outbreak  of  enteric  fever  at  Newiield,  Moira,  extending  over 
three  months,  and  limited  to  two  rows  of  houses.  First  cases 
possibly  contracted  in  Burton-on-Trent.  Water  supply  scanty 
and  difficult  of  access,  and  milk  supply  from  a  dairy  farm 
at  which  well  was  polluted,  but  both  supplies  common  to  a 
number  of  other  houses  which  escaped  fever.  Spread  of 
fever  not  explicable  by  defects  of  drainage  or  common  use  of 
privies ;  probably  due  to  direct  contact  with  specific  infection, 
favoored  by  common  use  of  washhouse,  foul  state  of  un  paved 
yard,  and  careless  habits  of  mining  population,  ^o  means  of 
isolation  available. 


.ijjmfcoiit  this  Mb§trmft  "B."  denotes  "  Bund  Sanitary  Authority,"  and  «•  \X 
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App.  A.Nc.6.     3.  Bbownhills   (STAFFORDSHIRE);  population   (1891),   13,703;    Mr. 
AlMtwrtTf  T.  W.  Thompson. 

MemcaUnipec-  Sanitary  Authority :  Brownhills  U. 

Ground  of  Inquiry :  Bepresentatlon  by  County  Coancil  as  to 
default  of  Sanitary  Authority  in  carrying  out  the  Public 
Health  Acts. 

Chief  Facts  reported  by  Inspector :  Houses  often  unspout^  defec- 
tively drained,  and  consequently  liable  to  be  damp.   Yards  mostly 
•  •  nnpaved  and  ashes  often  heaped  up  or  strewed  about  thejn.. 

In  some  cases  pools  of  slop  sewage  standing  in  proximity  to 
houses.  Water  supply  mainly  from  wells  of  defective  con- 
struction and  surrounded  in  many  cases  by  obvious  sources  of 
pollution.  District  insufficiently  sewered.  Slop  water  in  most 
of  district,  except  Brownhills  village,  conveyed  by  open  and 
frequently  defective  channels  to  small  badly  constructed  catchpit 
cesspools  often  near  to  dwellings.  Middens  in  almost  universal 
use  for  excrement  and  refuse  disposal.  Middens  of  excessive 
size,  deepi  often  uncovered,  and  in  most  cases  wet  and  offensive. 
Scavenging  recently  taken  over  by  Sanitary  Authority  and  let 
to  four  contractors.    Scavenging,  however,  still  unsatisfactory.* 

4.  Cameley    Parish    (Somerset);     population    (1891),    465;     Dr. 

Sweeting. 

Sanitary  Authority :  Glutton  R, 

Ground  of  Inquiry :  Enteric  fever  at  Temple  Cloud.  Local 
complaints  and  reports. 

Chief  Facts  reported  by  Inspector:  Eleven  cases  and  two  deaths 
from  enteric  fever ;  early  cases  associated  with  grossly  unwhole- 
some circumstances  of  water  supply  and  excrement  disposal ; 
later  cases  probably  directly  infected  from  the  earlier  owing  to 
non-disinfection  of  stools.  Water  supply  from  shallow  wells 
and  open  dipping  places.  Drainage  by  rude  rubble  pipes  to 
streams  and  ditches.  Excrement  received  in  privy  pits,  many 
of  them  overflowing  to  streams.  Inefficient  sanitary  adminis- 
tration. Adoption  of  the  Infectious  Disease  (Notification) 
Act  quite  recent. 

5.  Hendon    Rural    Sanitary    District    (Middlesex)  ;   population 

(1891),  13,834;  Dr.  Bruce  Low. 

Sanitary  Authority :  Hen  ion  R. 

Ground  of  Inquiry :  Continued  prevalence  of  scarlatina  and 
diphtheria. — Local  complaints. 

Chief  Facts   reported  by  Inspector :   Both   diseases   prevalent 

in  district  during  last  two  years.     Some  localisation  of  both 

*  ailments  at  Harrow  Weald.     Scarlatinal  infection  imported 

from  London  in  1891.  Type  of  epidemic  mild.  Only  three 
deaths  out  of  160  recorded  cases.  Diphtheria  has  appeared 
from  time  to  time  in  district  during  late  years.  It  also 
followed  scarlatinal  outbreak  at  Harrow  Weald.  During  two 
years,  110  cases  reported  in  the  district,  and  of  these  12  were 
fatal.  Both  diseases  spread  mainly  by  personal  contact, 
^o  hospital  provision  or  proper  disinfecting  apparatus  established 
by  Rural  Sanitary  Authority.  Absence  of  efficient  scavenging. 
Insufficient  flushing  of  many  w.c.'s.  Slaughter-houses  not 
regulated.  Dairies,  Cowsheds,  and  Milkshops  Order  of  1885 
not  enforced. 


*  Beprinted  as  App.  A.  No.  10  of  pTeseot  ^o\um«. 


35 

6.  RsTWooD  (Lancashire);  population  (1891),   23,286  ;  Mr.  T.   W.   ^^^'^?^^ 

Thompson.  Abitractof 

Medictl  I]ifl|iec* 

Sanitary  Authority :  Heywood  U.  tiont. 

Chinmd  of  Inquiry :  Diplitheria. — Begistrar-General's  Keturns 
and  Reports  of  Medical  Officer  of  Health. 

Chief  Facts  reported  by  Inspector:  Recognised  diphtheria^ 
which  had  heen  present  in  district  during  three  preceding 
▼ears,  hecame  notahly  more  prevalent  towards  end  of  1890. 
loGmsed  prevalenoe  maintained  to  date  of  inquiry — March 
1898.  Undefined  throat  ailment-  also  common.  Spread  of 
diphtheria  apparently  due  to  infection  from  case  to  case. 
School  influence  seemingly  played  a  part,  as  also,  probably,  the 
€lo9a  assoeiation  of  young  persons  in  mills  and  factories.  No 
evidence  obtained  of  dissemination  by  milk,  domestic  animals, 
or  water.  No  means  of  isolation  in  district,  and  sulphur  fumi- 
gation relied  on  for  disinfection  of  clothes  and  bedding.  Many 
invaded  houses  damp.  Sewers  deficiently  ventilated.  A. 
norober  of  old  privy  middens  of  very  objectionable  type  still  in 
district,  though  pail  closets  largely  adopted i  and  water-carriage 
aystem  now  being  introduced.  Scavenging  undertaken  by 
Sanitary  Authority,  but  not  satisfactorily  carried  out.  Night 
soil  disposed  of  to  farmer.^,  but  ashpit  refuse  deposited  at 
**tip8"  in  or  near  the  town.  Scores  of  houses  built  on 
"  made  *'  soil  thus  formed. 

7.  King's  Lynn  ;  population  (1891),  18,265 ;  and  Gaywood  (Norfolk), 

962  ;  J>T.  Bruce  Ijow. 

Sanitary  Authorities :  King's  Lynn  U.  and  Freebridge  Lynn 
R. 

Ground  of  Inquiry :  Epidemic  of  typhoid  fever. — Report  of 
Medical  Officer  of  Health. 

Chief  Facts  reported  by  Inspector:  (a.)  King's  Lynn. — 
Sudden  outbreak  of  diarrhoea  attacking  uU  classes  and  all  paits 
of  the  town  during  last  few  days  in  February,  followed  by 
development  of  numerous  typhoid  cases  al>out  a  fortnight 
later.  Town's  water  supply  derived  from  Gaywood  river, 
which  flows  to  town  through  cultivated  fields  and  gardens. 
The  intake  is  within  borough  boundary.  Filtration  very  in- 
sufficient. Town's  manure  containing  contents  of  privy  pits, 
into  which  the  discharges  of  some  typlioid  cases  had  bec*n 
thrown,  spread  antecedent  to  the  outbreak  on  part  of 
a  market  garden  in  Gaywood  abutting  upon  the  rivor  and 
about  a  mile  above  the  intake.  Excreta  from  a  house  outside 
Graywood,  wherein  eight  ix»rsons  were  attacked  one  after  the 
other  with  typhoid  fever,  between  November  and  March, 
had  been  placed  in  a  pit  in  the  garden  from  which  it  was 
washed  into  the  river  above  the  intake  by  the  melted  snow 
and  heavy  rainfall  that  occurred  in  the  thii  d  week  of 
February. 

Excrement  disposal  is  byw.c.'sand  by  pit  privies;  the  latter  are 
being  rapidly  replaced  by  the  former.  Sewers  tide-locked  for 
several  hours  daily,  defective  gradients  in  one  particular  section. 

'  Denorit  occurs  in  nearly  all.  There  are  some  12  separate 
oQlAills  into  River  Ouse  or  its  tributaries.  A  new  -walet 
WB^f^j  aigeotif  needed^ 

C  2 
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LPP.A.NO.U.  (b.)  Gay  wood. — Practically  a  suburb  of  King's  Lynn ;  mosli^r 

iigtni&boi  same  sewerage  and  water  supply.    Few  scattered  cases   of 

edical  Impecv  typhoid  in  Gaywood  in  November  and  December,  with  greater 

prevalence  in  March  and  later  coincidently  with  epidemic- 
prevalence  of  same  disease  in  King's  Lynn,  and  referable  to 
like  causation.* 

8.  Lakbnheath  (Suffolk);  population  (1891),  1,850;  Dr.  Copeman. 

Sanitary  Authority :  Mildenhall  R. 

Ground  of  Inquiry :  Diphtheria. — ^Registrar-General's  Returns. 

Chief  Facts  reported  by  Inspector :  Endemic  throat  illness,, 
increasing  in  extent  during  the  laet  four  years.  Special 
incidence  of  fatal  attacks  upon  children.  Notification  only 
recently  put  in  force,  so  no  trustworthy  data  as  to  prevalence 
of  non-fatal  throat  illness.  No  hospital  provision  in  the  district. 
Water  supply  of  Lakenheath  from  surface  wells  on  sloping 
ground.  Above  level  of  majority  of  these  is  overstocked 
churchyard,  by  which  wells  are  probably  contaminated.  All 
samples  of  water  examined  condemned  as  unfit  for  drinking 
purposes.  No  sewerage  system ;  privy  midden  universal. 
Nuisances  from  storage  of  household  refuse  in  neighbourhood 
of  dwellings.     Dwellings  of  poor  in  bad  sanitary  condition. 

9.  Limpsfield:    Church    Missionaries'    Children's  Home    (Norfolk); 
Dr.  Copeman. 

Sanitary  Authority :  Godstone  R. 

Ground  of  Inquiry  :  Diphtheria. — Requisition  of  inhabitants  of 
Limpsfield. 

Chief  Facts  reported  by  Inspector:  Endemic  throat  illness 
among  children  of  feeble  vitality,  congregated  together  in  the 
same  building.  Recrudescence  of  undoubted  diphtheria  on  two 
occasions ;  22  cases  in  all.  Buildings  modern  ;  situation  high 
(700  feet)  and  exposed ;  sanitary  arrangements  good.  Sana- 
torium detached  fVom  main  block.  Water  and  milk  8upplie» 
good.  Drainage  of  Home  disposed  of  by  subsoil  irrigation 
on  estate  at  considerable  distance  from  buildings. 

10.  Monmouth  REaisTRATioN  District;  population    (1891),  28,281; 
Dr.  Fletcher. 

Sanitary  Authorities  :  Monmouth  U.  and  R.  and  Coleford  U . 

Chrofind  of  Inquiry :  Diphtheria. — Registrar-General's  Returns. 

Chief  Facts  reported  by  Inspector:  (a.)  Monmouth  U. — ^A  few 
cas»s  of  "croup"  during  1888,  followed  by  three  cases  of 
diphtheria  in  1889  ;  then  disappearance  of  the  disease  till  the 
latter  part  of  1890,  when  it  assumed  epidemic  form,  and  haa 
since  remained  endemic.  About  two-thirds  of  persons  attacked 
were  children  of  school  age. 

No  hospital  accommodation  available.  Water  supply  apparently 
good  and  ampler  but  not  in  use  in  some  households,  even  in 
the  town.  Sewers  badly  constructed,  badly  ventilated,  and 
inadequate ;  outfalls  into  Rivers  Monnow  and  Wye,  sewage 
being  discharged  without  treatment.  Closet  accommodation 
very  bad.  No  scavenging  by  Sanitary  Authority.  In- 
difference and  neglect  of  duty  by  the  Sanitary  Audiority. 


*  Reprinted  ai  App.  A.  No.  8  of  present  volome. 


37 

(b.)  Monmouth  R. — Throat  disease  endemic  for  some  years,  man j   ^ipp.  a.  n< 
cases  being  recognised  as  diphtheria.     Occasional  outbreaks  Abrtm^ 
in  epidemic  form.     Spread  through  school  attendance.    Details  Hedkia  inq 
rega^'ng  outbreaks   prior   to    August   1892    unsatisfactory,  **°°*' 
owing  to  neglect  to  register  the  cases. 

No  hospital  accommodation.  Water  supply  deficient  in  various 
parts  of  the  district.  Neglect  of  Sanitary  Authority  to  provide 
water.  No  systematic  sewerage.  Little  provision  for  getting 
rid  of  house-slops,  and  that  of  an  unsatisfactory  kind.  Attention 
of  Sanitary  Authority  required  urgently  in  this  respect  in  the 
more  populous  parts  of  the  district.  Closet  accommodation 
chiefly  by  privies  with  deep  pits.  Sanitary  Authority  do  not 
scavenge.  Many  houses  damp,  some  dilapidated,  and  some 
occupied  though  quite  unfit  for  habitation. 

(«.)  ColefordU. — Diphtheria  ^idemic  during  latter  half  of 
1890.  Epidemic  dependent  on  school  infiuences.  A  few 
cases  during  1891  and  1892. 

No  hospital  accommodation.  Water  supply  said  to  be  good  and 
ample,  but  distribution  very  imperfect.  Sewerage  very  in- 
adequate, no  proper  system.  Present  sewers  consist  of  covered 
water-courses.  Closet  accommodation  mosily  by  privy  pits. 
Practically  no  removal  of  refuse  by  Sanitary  Authority. 

11.  New   Quat     (Cardiganshire);     population    (1891),    1,284;    Dr. 

Fletcher. 

Sanitary  Authority :  New  Quay  U. 

Ground  of  Inquiry :  Unsatisfactory  reports  of  Medical  Officer 
of  Health,  and  inactivity  of  the  Sanitary  Authority. 

Chief  Facts  reported  by  Inspector:  House  accommodation  not 
altogether  satisfactory.  No  properly  distributed  water  supply. 
No  properly  constructed  sewers.  Drainage  of  domestic 
premises  deficient.  Excrement  disposal  unsatis&ctory ;  no 
scavenging  by  the  Sanitary  Authority  ;  many  dwellings  without 
privy  accommodation.  Compulsory  notification  not  in  force. 
Infectious  Disease  (Prevention)  Act,  1890,  and  Public  Health 
Acts  Amendment  Act,  1890,  not  adopted.  No  isolation 
hospital,  and  no  disinfecting  apparatus.  No  byelaws.  Officers 
inadequately  remunerated. 

12.  WiOAN;   population  (1891),  55,013;  Ince-in-Makerfield  ;  popula- 

tion (1891),  19,255;  Dr.  Copeman. 

Sanitary  Authorities:  Wigan  U.  and  Ince-in-Makerfield  U. 

Ground  of  Inquiry :  Typhus. — Kegistrar- General's  Returns. 

Chief  Facts  reported  by  Inspector: — (a.)  Wigan. — Prevalence 
of  typhus  in  Wigan  and  adjoining  district  of  Ince-in-Maker- 
field. Over  70  cases  reported,  with  10  deaths.  Special  inci. 
dence  of  disease  on  St.  Patrick's  Ward,  a  district  of  Wigan, 
inhabited  by  miners  chiefly  of  Irish  extraction.  Disease  pro- 
bably introduced  by  nav\'y  from  Liverpool.  A  number  of 
"  back-to-back '*  houses  in  district  Privy  accommodation 
deficient  and  in  bad  order.  Household  refuse  often  stored  in 
disused  basement  of  dwelling  Overcrowding;  dirt  and 
destitution  prevalent.  Hospitfd  provision  at  Wigan  satisfac- 
torjy  which  enabled  Sanitary  Authority  to  effectually  cope  with 
ooilyreak.  Infectious  Diseases  (Notification)  Act  in  force  in 
district. 
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R^A^^it  ^^j  Ince-in*  Makerfield. — Spread  of   th«  typhus  by  direct 

b^  ot  personal  infection  from  immediately  adjacent  borongh  of  Wigan. 

jKiti  M^lKf  Hospital    provision    available,  but    of    defective   character ; 

wards  built  ^*  back-to-back ;"  nursing  arrangements  unsatis- 
factory.* 

13.  YoBK  HusAL    Sanitaby  District;  population  (1891),  14,511; 
Mr.  T,  W.  Thompson. 

Sanitary  Authority  :  York  B. 

Ground  of  Inquiry :    Need  for  further  information  as  to  sanitary 
state  of  district. 

'  Chief  Fajcta  reported  by  Inspector  r  Dampness  in  and  around 
dwellings  frequently  met  with  as  result  of  defective  roofing  or 
flooring,  absence  of  ^ve*spouting,  or  want  of  proper  yard 
paving.  Some  houses  unfit  for  habitation.  Water-supply 
mostly  from  pump  or  '^  draw "  wells,  inadequately  protected 
against  percolation  from  the  surface  soil,  and  in  many  instances 
situated  near  to  sources  of  pollution,  such,  as  privies,  middens, 
pigstyes,  and  fold-yards.  Villages  almost  all  provided  with 
sewers  of  some  sort,  though  often  of  a  very  unsatisfactory 
character.  Sewers  generally  without  provision  for  flushing 
and  deficiently  ventilated.  Large  catchpits  in  course  of  many 
of  them.  Except  at  Clifton  (where  the  sewers  are  connected 
with  those  of  an  urban  authority)  sewage  is  turned  crude  into 
neighbouring  watercourses.  Excrement  and  refuse  disposal 
usually  by  midden  privies,  many  of  which  are  large,  deep, 
and  badly  placed.  A  good  number,  however,  are  roofed  over, 
and  some  of  those  most  recently  constructed  are  rendered  in 
cement  Scavenging  left  to  occupiers,  and  hence  considerable 
accumulations  of  ashes  and  refuse.  Sanitary  Authority  have 
adopted  the  Infectious  Disease  (Notification)  Act,  but  have 
not  provided  an  isolation  hospital  or  disinfecting  apparatus. 
'  Their  byelaws  are  out  of  date.  Action  of  Sanitary  Authority 
hitherto  inadequate  to  needs  of  the  district. 


*  Hepriilted  as  App.  A.  No.  f  of  present  volame. 
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No.  6. 

IsTRODUCTiON  to  Dr.  B arry's  Report  on  Enteric  Fever  in  the  Tees  a*ip.  a.  No.  ^ 
Valiat.  1890-91,  adilrcssed  by  tho  Medical  Officer  to  the  introduction f6 
President  of  tue  Local  Government  Board  (August  1893).      R«i>orton 

Euteric  Fever  in 

In  presenting  his  Annual  Report  on  the  proceedings  of  the  Medical  IJS^?  by'tSB 
Depnrnnent  during  the  year  1890,  my  predecessor,  Sir  George  Buchanan,  Medical  Officer, 
submitted,  in  the  following  words,  an  Interim  Report  by  Dr.  Barry  on 
an  epidemic  prevalence  of  Enteric  Fever  in  the  Valley  of  tho  Tees : — 

*^  I  WQfuld  .  .  .  direct  special  •attention  to  Dr.  Barry's  Interim 
Report  on  an  epidemic  prevalence  of  Enteric  Fever  in  the  Valley  of 
the  Tees,  reserving  his  complete  report  nutil  he  shall  be  able  to  use 
the  facts  of  the  new  Census.  Dr.  Barry  eives  an  account  of  an  out- 
burst of  Enteric  Fever  in  the  Tecs  Volley  occurring  immediately 
after  a  heavy  flood  of  tho  river,  and  selectnig  simultaneously  those 
districts  whichprocnrcd  their  drinking  water  from  a  certain  section 
of  the  Tees.  The  circumstantial  evidence  of  a  relation  between  the 
fever  snd  the  water  supplies  was  such  as  might  have  sufficed  to 
implioate  the  one  as  a  cause  of  the  other.  But  furthermore  we  are 
told  that  no  other  common  condition  belonging  to  the  several  districts 
could  be  diacovered,  bar  that  of  water  supplies  from  the  same  part  of 
the  Tees ;  and  presently  we  learn  that  tne  river,  before  it  reaches 
this  place,  habitually  receives  in  abundance  the  excrements  of  people 
higher  up  the  stream.  This  fact  was  perfectly  well  known  m  the 
dtstricta  which  derive  their  drinking  water  from  this  part  of  the 
river.  It  was  well  for  Stockton,  Middlesbrough,  and  Darlington  that 
the  specific  poison  contained  in  the  excrements  befouling  the  Tees  in 
1890  was  not  that  of  Asiatic  Oholera." 

Tlie  interest  attaching  to  the  circumstances  of  this  epidemic  was, 
however,  materially  enhanced  by  reason  of  the  fact  that  whilst  the 
Interim  Report  was  passing  through  the  press  a  second  outburst  of 
Enteric  Fever  occurred  in  the  Valley  of  the  TeeSj  its  incidence  being,  as 
was  the  ease  during  the  first  epidemic  prevalence,  special  to  localities 
deriving  their  water  supply  from  the  River  Tees.  The  excess  of 
Enteric  Fever  attacks  occasioning  the  first  outburst  was  most  marked 
during  a  six  weeks'  periocl,  7th  September — 18th  October  1890;  that 
ocoa.sioning  the  second  outburst  during  a  six  weeks'  period,  28th 
December  1890 — 7th  February  1891-  Both  outbursts  are  dealt  with  by 
Dr.  BaiTy  in  the  annexed  i*eport ;  the  statistical  c\idence  bearing  upon 
each  being  lia^ed  on  the  detailed  results  of  the  Census  of  1891. 

Dr.  Barry's  Report  has  concern  primarily  with  10  Registration  Dis- 
tricts lying  immediately  to  the  north  and  to  the  south  of  the  River  Tees, 
and  having  together  a  population  of  503,616  (1891)  ;  these  10  districts 
forming  part  of  a  large  oi-ea  in  Northumberland,  Durham,  and  York- 
shire, in  most  of  which,  according  to  tho  Registrar- General,  Enteric 
Fever  has  been  unduly  prevalent  during  recent  years.  By  the  aid  of 
returns  made  under  tho  Infectious  Disease  (Notification)  Act,  1889, 
BopplemeDted  by  special  returns  from  Meilical  Oificers  of  Health  and 
from  Medical  P^ractitioners,  where  the  provisions  of  that  Act  were  not 
in  opeimtion,  it  transpired  that  1,463  cases  of  Enteric  Fever  occurred  in 
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App.a.No.6.  these  10  Registration  Districts  in  the  two  six- weeks' periods  referred 
to ;  tod  that  of  these  1,463  cases,  1,334,  or  91  per  cent.,  occurred  in 
three  Registration  Districts,  namely,  those  of  Darlington,  Stockton,  and 
Middlesbrough.  Indeed  the  rates  of  attack  from  Enteric  Fever  per 
10,000  of  the  population,  in  the  first  and  the  second  of  the  two  six- 
weeks'  periods,  were  29  and  24  respectively  on  the  population  of 
251,976  living  in  the  Darlington,  Stockton,  and  Middlesbrough  Regb- 
tration  Districts  combined,  whilst  the  corresponding  rates  were  3*5  and 
1*5  on  the  population  of  251,640  living  in  the  remaining  seven  Regis- 
tration Districts.  And,  after  adding  to  each  of  the  two  six-weeks' 
periods  a  further  period,  with  a  view  of  including,  in  each  instance,  the 
fever  deaths  referable  to  attacks  during  the  outbursts  in  question,  it 
was  found  that  in  two  periods  of  3|  months  e^h,  onq  terminating  in 
the  second  week  of  December  1890,  and  the  other  in  the  third  wecSk  of 
March  1891,  the  death  rate  from  Enteric  Fever  in  the  three  first-named 
Registration  Districts  was  in  the  former  more  than  three  times,  and  in 
the  latter  five  times  greater  than  in  the  other  seven  Registration 
Districts.  In  short,  whether  judged  by  attacks  or  by  deaths^  there  was 
in  a  group  of  10  Registration  Districts,  the  majority  of  which  had,  accord- 
ing to  the  Registrar- GFeneral,  habitual  excess  of  Enteric  Fever,  a  quite 
exceptional  excess  during  the  two  periods  referred  to  in  the  Registration 
Districts  of  Darlington,  Stockton,  and  Middlesbrough.  And  not  only 
so,  but  in  no  other  of  the  remaining  seven  Registration  Districts  did 
excess  of  Enteric  Fever  corresponding  to  these  two  outbursts  take  place 
at  the  periods  in  question. 

The  10  Registration  Districts  referred  to  contain  32  Sanitary  Districts, 
and  when  the  incidence  of  the  fever  on  Sanitary  Areas  was  examined  it 
was  found  that  the  excess  of  attack  rate  was  limited  to  10  out  of  the  32 
Sanitary  Districts;  that  9  of  the  10  were  amongst  the  11  Sanitary 
Districts  comprised  within  the  Registration  Districts  of  Darlington, 
Stockton,  and  Middlesbrough  ;  and  that  the  remaining  Sanitary  District 
(Kirkleatham  Urban,  situate  at  the  mouth  of  the  Tees)  was  comprised 
in  the  Guisbrough  Registration  District,  an  area  which,  when  taken  as 
a  whole,  had  not  shown  excess  of  fever  incidence.  Out  of  the  1,463 
attacks  of  Enteric  Fever  in  the  two  special  periods  1,352,  or  92  per 
cent.,  occurred  in  the  10  Sanitary  Districts  referred  to.  The  rate  of 
attack  per  10,000  living  was  31  and  26  respectively  for  the  two  six- 
weeks'  periods  in  the  10  Sanitai^y  Districts,  whereas  it  was  only  3  and  1 
respectively  in  the  remaining  22  Sanitary  Districts.  And  it  is  note- 
worthy tliat,  whether  judged  by  attack  or  by  death  the  special  outburst 
of  the  fever  in  the  10  Sanitary  Districts  was  most  conspicuous  as  regards 
the  second  of  the  two  epidemic  periods — 28th  December  1890  to  7th 
February  1891 — a  period  in  which,  as  Dr.  Barry  points  out.  Enteric 
Fever  is  unapt  to  be  epidemic  in  this  country.  Of  the  10  Sanitary 
Districts  which  were  especially  involved  in  these  epidemic  outbursts, 
eight  were  Urban  Districts,  namely,  Darlington,  Stockton-on-Tees, 
Middlesbrough,  South  Stockton,  Ormesby,  Normanby,  Eston,  and 
Kirkleatham,  and  two  were  Rural,  namely,  Darlington  and  Stockton. 
In  the  Urban  Districts  the  disease  was  general  throughout  their  areas  ; 
in  the  Rural  Districts  it  was  limited  to  particular  localities  only. 

Having  ascertained  that  the  special  incidence  of  the  fever  during  the 
two  six-weeks'  periods  was  upon  these  10  Sanitary  Districts,  Dr.  Barry 
made  a  careful  inquiry  into  the  general  sanitary  circumstances  of  these 
districts,  dealing  especially  with  the  questions  of  house  accommodatioDy 
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excTpment  and  refuse  disposal,  and  sewerage  and  drainage.     He  also     App.a.No.( 
inquired  into  the  circumstances  of  milk  distribution.     As  rcorards  the  introdu^on  t 
ktteFy  it  will  readily  be  understood  that  no  community  of  milk  supply  Sli^JT^'* 
could  be  discovered  over  the  wide  area  involved.     As  regards  general  ^Serio^Fever  i 
sanitftry  circumstanceSy  a  number  of  places  were  found  more  or  less  Sj^Sf^S'tS 
faulty.     In  one  case  fault  related  to  house  accommo<lation  and  to  over-  Medical*  imcei 
crowding  of  dwellings  on  area ;  in  another  it  had  to  do  with  defective 
arrangements  as  to  closet  accommodation,  whether  waterclosets,  pan- 
doeetSy  or  midden  privies ;  in  a  third  it  was  concerned  with  a  deficient 
system  of  sewers  or  of  drainage ;  and  in  yet  another  witl\  two  or  more 
of  these  defects  combined.     But  no  community  of  any  such  sanitary 
circomstance  could  be  found  to  affect  the  several  areas  invaded  by  the 
lever.     And  not  only  so,  but  amongst  localities  where  precisely  similar 
faults  in  one  or  other  of  the  respects  named,  did  prevail,  some  places 
soilered  severely,  whilst  others  enjoyed  almost  complete  immunity  from 
fever. 

The  matter  was,  however,  quite  different  when  the  question  of  water 
SQpply  came  to  be  considered.  There  was  found  to  exist  in  the  10 
Solitary  Districts  which  suffered  especially  from  fever  a  general  com- 
mnnity  of  circumstance  in  this  respect,  the  water  in  question  being 
pumped  from  the  Kiver  Tees,  and  being,  after  a  process  of  sand  filtra- 
tbuy  distributed  either  through  the  works  of  the  Darlington  Corporation 
mr  through  those  of  the  Stockton  and  Middlesbrough  Water  Board. 
The  whole  of  the  houses  in  the  Urban  Districts  of  Middlesbrough,  Stock- 
ton-on-Tees, and  South  Stockton  received  this  water,  nearly  the  whole 
of  the  houses  in  the  Urban  Distiict  of  Darlington,  and  about  one-fifth 
of  those  in  the  Darlington  Bural  District  were  so  supplied ;  and  con- 
siderable portions  of  the  Urban  Districts  of  Normanby,  Ormesby,  Eston, 
Kirkleathmm,  and  of  the  Rural  Sanitary  District  of  Stockton  were 
similarly  provided  with  water.  In  fact,  out  of  a  total  of  93,974  inhabited 
houses  (having  in  1891  an  enumerated  population  of  503,616  persons) 
in  the  32  Sanitary  Districts  included  within  the  10  Registration  Districts 
forming  the  area  of  inquiry,  39,566  (with  an  estimated  population  of 
219,435  persons)  were  supplied  with  Tees  water,  and  of  this  number  all 
but  447  houses  (with  an  estimated  population  of  2,072  persons)  were 
within  the  10  Sanitary  Districts  which  were  found  to  have  suffered  from 
excess  of  fever  in  the  two  epidemic  periods.  Here  at  last,  in  the  matter 
of  water  supply,  was  a  circumstance  differentiating  populations  within 
the  area  under  investigation.  As  already  noted  above,  the  estimated 
population  receiving  their  water  supply  from  the  Tees  amounted  to 
219,435,  whereas  the  estimated  population  receiving  their  water  supply 
from  other  sources  than  the  Tees  reached  284,181.  Calculating  the 
attack  rates  upon  these  figures,  it  was  found  that  the  rate  of  attack  from 
Enteric  Fever  per  10,000  living  during  the  first  six  weeks'  epidemic  had 
been  33  amongst  persons  supplied  with  the  Tees  water,  and  three 
among^  persons  supplied  with  other  water ;  whereas,  in  the  second  six 
weeks'  epidemic,  the  rates  were  28  and  1  respectively.  Indeed,  during 
two  periods  together,  for  every  single  person  who  contracted  Enteric 
Fever  amongst  the  population  not  using  the  Tees  water,  15  contracted  it 
amongst  those  who  were  supplied  from  the  river.*      Nearly  parallel 


*  If  it  be  ffotrtfiylH  thst  attack-rates  baaed  on  notification  retams  made  voluntarily 
inuyerij  be  compared  with  returns  made  under  a  compulsory  system,  a 
t  eoB|Muitoa  can  casliy  be  made  by  the  aid  of  data  supplied  to  me  by  Dr. 
^ —  ibm  eompletion  of  his  report.    Certain  Rural  and  Urban  Sanitary 


42 

AtT,A,Vo,e.    results  were  obtained  when  the  incidence  of  the  disease  on  these 
iitrodtfetion  to    populations  Was  judged  of  as  regards  death  from  Enteric  Fever. 
^^^w'T**  The  question,  therefore,  obviously  arises  :    Were  there  any  means  by 

fSStic  fever  in  which  the  water  delivered  from  the  Tees  could  ha^e  served  as  a  medium 
^S^u  bjtS'  '^^  conveyiug  the  specific  contagion  of  Enteric  Fever  to  its  consumers  ? 
If edScsl  Officer.  Dr.  Barry  deals  with  this  question  at  some  length,  and  the  answer  to 
it  is  definite  and  unmistakeable.  Within  the  catchment  basin  of  the 
Tees,  above  the  intakes  of  the  two  water  companies,  the  river  receives 
**  either  directly  or  indirectly  the  drainage  of  some  20  villages  and 
**  hamlets  as  well  as  that  of  the  town  of  Barnard  Castle,"  with  its 
population  of  4,341  (1891)  ;  besides  washings  of  land  heavily  manured, 
at  times  with  night  soil,  together  with  the  drainage  of  graveyards  and 
farmhouses.  At  Barnard  Castle  almost  eveiything-  has  been  so  con- 
trived as  to  ensure,  to  the  fullest,  the  fouling  of  the  river  by  every 
conceivable  form  of  filth.  Reference  to  the  Plates  embodied  in  the 
report  will  show  how  public  and  private  drains  discharge  upon  the 
banks  of  the  stream,  whilst  privies,  urinals,  and  waterclosets  deliver 
their  contents  on  to  the  foreshore.  No  attempt  whatever  is  made  to 
hide  or  disguise  the  fact  of  pollution  of  the  river  at  this  point;  a 
common  arrangement  being  to  carry  all  liquid  filth  to  openings  made  at 
diiferent  altitudes  in  the  house- walls,  or  in  retaining  walls,  to  discharge 
along  the  river  side.  The  river,  having  thus  been  utilised  as  a  commoa 
sewer,  it  has  been  found  convenient  to  make  it  aluo  serve  the  purpose 
of  public  scavenger,  and  as  a  consequence  the  banks  were  found  to  be 
lined  here  with  "  20  or  more  loads  of  stinking  refuse,"  there  with  "  very 
large  quantities  "  of  '^  ashes,  house-refuse,  waste  building  mnterial,  and 
'^  midden  refuse,''  and  yet  further  on  with  the  refuse  from  gasworks,  Ac. 
At  the  date  of  Dr.  Barry's  visit,  these  masses  '^  of  stinking  abominations  " 
lay  bare,  exposed  to  the  view  of  all,  along  the  river  banks  awaiting 
the  floods  which  periodically  serve  to  wash  the  accumulated  filth  and 
refuse  down  stream  as  far  as,  and  then  beyond,  the  intakes  of  the  two 
public  water  serdces.  And  Dr.  Barry  is  not  the  only  witness  as  to  this 
well-nigh  incredible  condition  of  afifairs.  Thus,  in  1875  the  present 
Manager  of  the  Stockton  and  Middlesbrough  Water  Board,  then  a  member 
of  the  Middlesbrough  Corporation,  gave  evidence  before  a  Parliamentary 
Committee  to  the  effect  that  the  Tees  was,  at  the  point  now  in  .question, 
'^  an  improper  service  "  of  water  supply  ''  from  the  pollutions  that  go 
'^  into  the  river."  The  present  Chairman  of  the  Board  stated  that  there 
was  "  the  very  strongest  objection  "  to  a  **  water  which  is  di-awn  from  a 
**  district  above  which  there  are  10,000  (now  some  12,000)  inhabitants 
'^  whose  sewage  is  flowing  into  the  river;"  and  a  member  of  the 
Water  Board  declared  that  in  view  of  what  he  had  seen  he  had  not  drunk 


Districts  within  the  Tees  area,  each  of  them  partly  supplied  with  Tees  water  and 
partlj  not,  and  in  all  of  which  compulsory  notification  was  in  operation,  can  be 
compared  as  to  their  "  fever  "  according  as  tne  inhabitants  within  the»^  areas  were^ 
or  were  not,  supplied  with  Tees  water.  Of  such  Rural  Sanitary  Districts  Dr.  Barxy 
finds  that  on  8,991  people  supplied  with  Tees  water,  the  attack-rate  from  Enteric 
Fever  during  the  two  six  weeks*  periods  was  89*0  per  10,000  living,  whereas  on 
14,44t  people  not  supplied  with  Tees  water  the  corresponding  rate  was  only  6*3. 
Ck>mpanson  of  populations  within  such  Urban  Sanitary  Districts  gave  similar  resolta, 
and  this,  notwithstanding  the  inequality  in  the  amount  of  the  populations  dealt  with. 
Amongst  59,446  people  who  drank  Tees  water  there  were,  during  the  same  period, 
804  attacks,  or  Sl*l  per  10,000 ;  whereas  amongst  persons  not  living  in  houses  to 
which  the  Teet  water  was  laid  on,  there  were  only  six  attacks,  which  gives  a  rate 
of  22*7  per  10,000.  And  all  the  six  attacks  were  limited  to  the  first  of  the  two  siz 
weeks'  epidemic  periods; 
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nr  tance^  bo  satisfied  was  he  that  it  was  '^  not  fit  for  use."    Expert     app.  a, 
5  at  different  dales,  some  10  or  15  yeam  later,  namelj,  between  |„|p,j^    ^ 
d  1890y  is  all  in  the  same  direction ;  one  witnf?<is  testifies  that  the  Dr.  Bvrj'f" 
Le  Boene  was  *'  disgusting  and  offensiTe,"  including,  as  it  did,  masses  ^SgSef^wr  Ih 
neeating  odour  and  horrible  appearance,"  together  with  cartkNub  theTeHTtfiv* 
t)idi  ^laid  down  in  readiness  for  a  flood  to  remove  them^;  sMMoiBccfl 
*  says  that  he  ''  could  scarcely  have  believed  that  such  a  dis- 
sfd  state  of  pollution  of  a  river  could  have  existed  at  this  time 
ij  (1887)  anywhere  in  England/'  and  that  in  times  of  flood  ^a 
strong  element  of  danger  exists."    And  the  conclusion  based  on 
of  bacteriological  examinations  of  water,  made  during  the  same 
to  the  effect  that  ^<  in  flooded  states  of  the  river  there  is  evidence 
ofoand  sewage  contamination  within  the  Darlington  area  **  which 
ita  in  the  water  of  the  Tees  at  the  pumping  station  for  the 
ington  town  supply." 

61th  of  such  a  character,  in  such  abundance,  and  from  such 
p  should  remain  for  any  len<;th  of  time  free  from  the  specific 
1  of  Enteric  Fever  could  hardly  be  contendtrd.  Ad  a  matter  of 
i  probabilities  of  the  river  receiving  >|>ecitic  tilth  antecedent  to 
t  outbreak  are  many;   and  it  is  kuowo  that  numerous  oppor- 

for  such  .specific  fouling  arose  immediately  Ijefore  the  second 
c  period. 

St  such  a  condition  of  things  as  is  described  can  readily  be  under- 
i  conveying  from  time  to  time  the  [jarticulate  poi:K>a  of  Enteric 
along  with  the  Tees  water,  something  inor»;  than  the  casual 
n  ofthe  river  water  by  the  specific  {K>iifou  of  that  di-«ase,  which 
$  an  ever  recurring  risk,  seems  needed  in  order  to  explaia  the  two 
>nal  outbursts  with  which  Dr.  Barry  deals.  FIoo<].'j,  occurring  at 
It  moment,  and  carr}'ing  large  maf^scs  of  the  tilth  with  rapidity 
he  iftream,  up  to,  and  pa.st,  the  water  intakc-s  would  howefer 
a  reasonable  explanation  of  the  exceptional  outbursts  of  the 
over  the  area  supplied  with  the  T».i-s  wnter. 
as  a  matter  of  fact,  this  is  precisely  wliat  did  hap[>en.  In  the 
lit  ending  August  23rd,  1890,  no  h-a-'i  than  3'tHi(>  inches  of  rain 
•gistered  at  Barnard  Castle,  and  the  rivt-r  wa.s  recordf.'d  by  the 
or  of  the  Tees  Salmon  Fi^^hery  Bxird  as  '•  mucli  flooded**  on 
i  13th,  and  "  very  much  floodc«l  **  on  Aupju.st  L'3rd.  With  the 
September  the  first  six  weeks'  epidenii<:  sot  in. 
ist  the  same  way  the  .second  six  weeks'  ipidnmic  perio<l  which 
Dceil  December  28th  was  prei*e<le»l  by  tlrx>«l  in  the  Tees,  namely, 
fight  foot  flood  in  the  beginning  of  I>eceml)er,  due  to  melting  of 
Ukt  had  fallen  in  great  abundance  towards  the  end  of  Novernljer. 
(immarise: — Over  a  wide  area  covering  706,020  acres,  or  1,103 
miles,  and  containing  503,616  inhabitant^*.  Enteric  Fever  has  for 
past  been  unduly  prevalent.  Within  ihn  area,  where  the 
e  material  is  thus  constantly  ready  to  hand,  there  occur  in 
itary  Dittricts,  covering  117,404  acres,  and  c«jntaining  a  popula- 

217,363,  two  marked  and  sudden  outbur>ts  of  Enteric  Fei'cr, 
r  large  amoimt,  the  remaining  area  meanwhile  exhibitin;^,  as 
I  its  constituent  sanitary  district^,  compaiatively  in.significant 
**  rates.  One  of  the  outbursts  is  at  a  time  of  year  when,  apart 
MDe  exceptional  and  unusual  factor.  Enteric  Fever  is  not  apt  to 

in  epidemic  form  in  this  country.  Within  the  sanitary  districts 
I  bj  the  two  epidemic  prevalences,  some  localities  suffer  heavily, 
odms  69C^>e  exceptional  incidence  to  the  dii^ease.    One  factor 
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▲pp.  a.  No.  6.  alone  is  found  to  be  common  to  the  places  thus  suffering  ezceptionallj 
Introducticm  to  ^rom  Enteric  Fever,  and  this  is  the  use  of  water  pumped  from  the  river 
gr-BiunT's  Tees.  This  river  is  found  to  be  at  all  times  subject  to  conditions  of  the 
Bnferio  fUer  in  grossest  fouling  by  reason  of  the  fact  that  human  excreta  and  other 
i^(^?? bytSe  ^^^^  *^  knowingly  and  deliberately  conveyed  to  it.  Opportunities  for 
Medioal  Officer,    the  access  of  the  specific  material  of  Enteric  Fever  to  the  river  had 

been  constantly  recurring.    And,  immediately  antecedent  to  the  epidemic 
outbursts,  sudden  floods  washed  vast  masses  of  the  filth  which  had  been 
accumulating  on  the  banks  of  the  river  down  the  stream  up  to,  and 
past,  the  points  of  intake  from  which  the  water  was  being  pumped,  an^ 
after  filtration  through  sand  and  gravel,  delivered  to  certain  populationfl. 
These  populations  it  was  who  suffered  from  the  two  exceptional  (R^va- 
lences  of  Enteric  Fever.     Seldom,  if  ever,  has  a  case  of  the  foaling  of 
water  intended  for  human  consumption,  so  gross  or  so  persistentlj 
maintained,  come  within  the  cognizance  of  the  Medical  Department,  and 
seldom,  if  ever,  has  the  prjof  of  the  relation  of  the  use  of  water  so 
befouled  to  wholesale  occurrence  of  Enteric  Fever  been  more  obvious 
and  patent. 
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No.  7. 

CFOST  on  an  Octtbrsak  of  Entebic  Fevkb  in  the  Urban  Sanitabt  app.  a.  Xo.  7. 
Districts  of  Botberam,  Rawmarsh,  and  Greasbrocoh,  in  the  q^  onfbMak 
West  Riihno  of  Yorkshire  ;  bj  Dr.  Theodore  Thomson.  of  B^arieF^ 

On  the  1 1th  of  Novembery  1891,  the  Board  received  a  communication  Sawmanh,uid 
>in  the  Medidd  Officer  of  Health  of  the  Rawmarsh  Urban  Sanitary  SlS?T^iwy 
istricty  near  Rotherham,  to  the  effect  that  an  outbreak  of  enteric  fever  i^omtoo. 
id  occurred  there.    On  the  20th  of  November  the  Mediod  Officer  of 
ealth  oTBotherham  borough  reported  to  the  Board  that  an  outbreak  of 
itorie  fever  bad  occurred  in  that  district  also.     And  on  December  5th 
e  Medical  Officer  of  Health  of  the  Greasbrough   Urban   Sanitary 
istricty  situated  between  Rothcrham  and  Rawmarsh,  similarly  reported 
>  the  Board  an  outbreak  of  enteric  fever. 

In  acoordaooe  with  instructions  received  from  the  Board,  I  proceeded 
» inFestigBte  the  circumstances  attendant  on  the  appearance  in  these 
stricts  of  epidemic  enteric  fever,  and  to  this  end  made  inquiries  there 
,  December  and  on  subsequent  occasions. 

The  districts  in  question  are  grouped  together  in  the  south  part  of 
orkshire^  in  such  wise  that  Rotherhom  and  Rawmarsh  nearly  enfold 
reasbrough.     Of  the  three,  Rotherham  is  the  most  southerly. 

Rothcrham  Urban  Sanitary  District. 

This  borough  has  an  area  of  5,095  acres,  and  had,  at  the  census  of 
^ly  a  population  of  42,050.  A  considerable  portion  of  the  district  is 
irtly  agricultural,  partly  woodland,  and  is  sparsely  populated,  while 
le  remainder  is  occupied  by  the  town  of  Rotherham,  situated  on  the 
iver  Don.  Both  the  town  and  the  country  parts  of  the  district  are 
illy.  It  is  intersected  not  only  by  the  Don  and  the  Rother,  the  waters 
r  which  join  just  above  the  town  of  Rotherham,  but  also  by  numerous 
nail  tributaries  of  these  rivers.  Th6  chief  industries  in  which  the 
opulation  is  engaged  are  in  connexion  with  brass  working  and  the 
:eel  and  iron  trades. 

Tke  Public  Drainage  of  the  town  of  Rotherham  consists,  for  the 
lost  part,  of  good  pipe  or  brick  sewers,  ventilated  at  intervals  of 
bout  100  yards  by  vertical  shafts  terminating  in  gratings  at  the  street 
itel.  In  two  instances  these  shafts  are  carried  into  large  chimney- 
racks.  About  60/.  per  annum  is  spent  in  flushing  and  cleansing  the 
$wers.  Two  main  sewers  have  an  insufficient  gradient.  The  locality 
I  Ickles,  New  York,  Holmes,  and  Garrow  Tree  is  not  sewered,  but 
ndns  partly  into  cesspools  partly  to  the  River  Don.  Private  drainage 
I  effected,  for  the  most  part,  by  sanitary  pipe  drains,  for  which  rain- 
dl  pipes  and  soil-pipes  serve  as  ventilating  shafts.  Old  rubble  drains, 
;  18  stated,  are  rare.  Almost  all  yard  and  sink-pipe  gullies  are  trapped, 
od  sink  pipes  in  the  vast  majority  of  instances  are  disconnected  from 
le  drains  to  which  they  discharge.  All  sewage  conveyed  by  the  main 
atfidl  sewers  is  discharged  as  such  into  the  River  Don. 

Excrement  Disposal  and  Removal, — The  prevailing  system  in  the 
oroiigfa  is  the  pnvy  midden,  the  pit  of  which  is  ueually  sunk  two  or 
iree  Feet  below  the  ground  level.  These  privy  middens  are  oflen  wet, 
od  frequently  give  rise  to  nuisance.  They  are  scavenged  by  the 
initarj  authority.  There  are  also  between  600  and  700  water-closets 
I  the  borough. 

BMfuse  Dttposal  and  Removal, — House  refuse  is  thrown  into  the 
riry  midden  when  this  is  the  form  of  closet  attached  to  the  house ; 
'hen^  howerer,  water-closets  are  in  use,  house  refuse  is  disposed  of  in 
MmdUe  reeeptaclej^  or  in  brick  asb-pitB.    Its  removal  is  undeTiaken  \>7 
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the  sanitary  authority,  who  deposit  what  they  cannot  dispose  of  to 
neighbouring  farmers  on  a  tip  near  the  River  Don,  A  destructor, 
however,  has  recently  been  erected. 

Water  Supply. — Save  in  a  few  instances,  where  there  are  wells 
attached  to  houses,  water  is  provided  from  the  public  supply  belonging 
to  the  Corporation  This  supply  is  taken  in  part  from  two  gathering 
grounds  (the  areas  coloured  respectively  blue  and  pink  to  the  right  <2 
the  accompanying  map),  situated  in  the  rural  district  east  and  south-  i 
east  of  Rotherham,  and  partly  from  three  springs,  two  of  which  eome  to 
the  surface  in  the  rural  district  and  one  in  the  town  itself. 

Dwellings. -^Th^i  bulk  of  the  houses  iu  Rotherham  are  working-daas 
cottages,  and  are  on  the  whole  in  fairly  good  condition,  although, 
more  especially  in  the  older  parts  of  the  town,  some  are  badly  lighted, 
ill-ventilated,  and  damp.  .  Some  of  the  new  cottages,  owing  to  their 
being  constructed  of  baid  materials,  are  also  damp. 

Dairies  and  Cowsheds  are  registered,  and  have  been  put  under 
regulation. 

Slaughter-houses  are  also  registered,  but  there  are  no  byektws  for 
their  regulation. 

Infectious  Disease.  —  Notification  of  certain  infectious  diseases, 
including  enteric  fever,  has,  under   a  local  Act,  been  in  force  since 

1879. 

There  is  a  hospital  for  infectious  diseases,  consisting  of  four  wards 
and  certain  administration  rooms.  It  is  a  wooden  structure,  containing 
27  beds,  with  an  average  space  of  nearly  2,000  cubic  feet  per  bed.  Wiw 
the  exception  of  one  case  of  scarlet  fever,  only  small-pox  patients  have 
ever  been  removed  to  it. 

Disinfection  of  dwellings  after  occurrence  in  them  of  infectious 
disease  is  effected  by  sulphur  fumigation,  lufected  articles  are  subse- 
quently washed  by  the  householder.  There  is  no  steam  disinfector,  or 
other  apparatus  for  disinfection  by  heat,  belonging  to  the  Corporation. 

Rawmarsii  Urban  Sanitary  District. 

This  Local  Board  District  has  an  area  of  2,649  acres,  and  had,  mt  the 
census  of  1891,  a  population  of  11,893.  It  resembles  Rotherham  in 
consisting  of  a  thinly-populated  country  portion  and  a  thickly-populated 
part  constituted  by  the  small  towns  of  Rawmarsh  and  Parkgate.  Th« 
prevailing  industries  arc  coal-mining  and  the  steel  and  iron  trades. 
The  inhabitants  of  the  rural  part  are  engaged  in  agricultural  pursuits. 

Public  Drainage  consists  of  properly  constructed  brick  and  pipe 
sewers,  ventilated  usually  by  shafts  connected  with  street  gratings,  and  . 
occasionally  by  six-inch  pipes  carried  above  the  eaves  of  houses. 
Except  in  a  few  instances,  where  it  loses  itself  in  ditches,  all  sewage 
is  discharged  as  such  into  the  River  Don.  Some  years  ago,  ^'  filter 
beds  "  were  constructed  for  the  purpose  of  treating  the  sewage,  but  these 
have  been  found  to  be  a  faiilure  and  are  not  now  in  use. 

Private  Drainage  is  effected  for  the  most  part  by  sanitary  pipe 
drains ;  rainfall  pipes  are  made  to  serve  as  ventilators,  as  also  are  the 
soil  pipes  of  water-closets  where  these  have  been  provided. 

Excrement  Disposal  and  Removal, — ^The  prevailing  system  in  the 
district  is  the  privy  midden,  the  pit  of  which  is  usually  sunk  two  or 
three  feet  in  the  ground ;  the  contents  are  frequently  wet.  Middens 
arc  scavenged  by  the  sanitary  authority.  There  are  87  water-closets  in 
Rawmarsh  and  Parkgate. 

Refuse  Disposal  and  Removal, — House  refuse  is  thrown  into  the 
privy  midden  where  this  form  of  closet  exists.    Where  there  are  water*  • 
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closets,  the  refuse  is  collected  in  brick  ash-pits,  which  are,  in  most  App.A.Ko.r. 
instances,  open  to  rainfall.  House  refuse  is  scavenged  by  the  sanitary  q^  ^  Oatbrtdc 
avthoritjy  vho  deposit  this,  and  such  privy  contents  as  they  cannot  of  EntericPaifw 
dispose  of  to  farmers,  at  tips  within  the  district.  BavimiSijSd 

Water  Stmply. — With  the  exception  of  one  or  two  houses,  which  are  v'nS^^JnSfefii^ 
provided  with  wells,  water  is  supplied  to  the  inhabitants  of  the  town  aL>inion. 
area  oomprised  in  Parkgate  and  Rawmarsh  by  the  Rotherham  Corpora- 
tion, in  oonsideratiun  of  an  annual  payment  received  by  them  from  the 
Bawmarsh  Local  Board. 

Z>iecWx^#.— The  majority  of  the  houses  in  the  district  are  working* 
diAs  cottages,  generally  of  recent  construction  and  in  fair  condition. 
Some,  however,  owing  to  their  having  been  constinicted  of  bod 
mateiiids,  are  damp. 

Didriet  amd  Cowsheds  are  registered,  and  have  been  under  regula- 
tion since  August  1891. 

SiaMghter-houses  are  registered,  but  imperfectly  controlled.  There 
are  no  byelaws  for  slaughter-houses. 

Injections  Disease. — Compulsory  notification  is  not  in  force  in  the 
district ;  there  has,  however,  existed  "  voluntary "  notification  of  in- 
fectious diseases  since  the  early  part  of  1887. 

There  is  a  hospital  for  infectious  diseases,  ccnsisting  of  two  buildiugs, 
one  of  brick,  the  other  of  wood,  and  giving  a  total  of  ?i\q  wards  with 
certain  administrative  rooms.  The  brick  building,  which  is  very  damp, 
contains  two  wards,  of  which  the  cubic  space  is  5309  and  4909  feet 
respectively.  The  wooden  structure  contains  three  wards,  two  of  which 
have  each  a  capacity  of  over  7000  cubic  ft^t ;  the  third  ward  1ms  a  cubic 
space  of  4725  feet.  An  old  cab  does  duty  as  ambulance. 
There  is  no  disinfecting  apparatus. 

GREASBBouon  Urban  Sanitary  District. 

This  district  has  an  area  of  2270  acres,  au<l  at  the  census  of  1891  had 
H  population  of  3217.  Like  Rotherham  and  Rawinarsh  districts,  it  is 
partly  rural  in  character,  imrtly  urbm.  The  principal  industries  are 
coal-mining  and  the  steel  and  iron  trades.  Al)ont  oiio-tenth  of  the  total 
population  is  engaged  in  agricultural  pursuits.  The  inhabitants  are 
collecte<l  mainly  into  tri'o  groups,  one  at  Gn»asbrough  village,  another 
near  Parkgate,  with  which  a  portion  of  Greasbrougli  district  is  con- 
tinuous. This  part  of  Greasbrougli  is  termed  Stone  Row  and  IMangham 
Quarr}-,  and  differs  from  the  rest  of  the  district  in  some  important 
particulars,  to  which  reference  will  be  made. 

Public  Drainage  is  effected  by  sanitary  pipes.  The  sewage  from 
Stone  Row  and  Mangham  Quarr}'  is  presumerl  to  l)e  filtered  through 
beds  of  pebbles  and  sand  l)efore  passing  into  the  river ;  but  these  so- 
called  *•  filter  IkhIs,"  when  seen  by  me,  showed  no  signs  of  sewigc  imssing 
through  them,  and  appeared  to  Ik?  quite  useless.  The  sewage  from 
Greasbrougli  "village  is  passed  on  to  a  sewage  farm,  and  there  treated  on 
the  land. 

Private  Drainage  is  mainly  by  sanitary  pip^'^*,  but  there  an'  still  a 
few  old  rubble  drains.  The  house  drains  at  Stone  Row  and  Mangham 
Qoarry  are  formed  of  sanitary  pij)es.  Air  disconnection  of  the  interiors 
of  houses  from  drains  is  general  throughout  the  district. 

Excrement  and  Refuse  Disposal  and  Removal, — The  privy  midden 
ia  the  Bygtem  in  use  throughout  the  district.  The  midden  is  usually  sunk 
two  or  three  feet  below  the  ground  level,  and  the  contents  are  often  wet. 
Sate  at  Stone  Row  and  Mangham  Quarry,  where  scavenging  is  under- 
taken by  the  aanitary  authority,  the  cleansing  of  privy  middens  \s 
fflagrtad  to  llie  occapser.  In  the  case,  however,  of  privy  m\ddei\a,  t\x^ 
eaateots  of  which  have  accumulated  so  as  to  constitnte  a  nmaan^,  iVwa 
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sanitary  authority  now  and  again  arrange  for  their  cleansing  by  farmers 
in  the  neighbourhood. 

Dwellings, — The  houses  at  Stone  Row  and  Mangham  Quarry  are 
mostly  of  comparatively  recent  date ;  but  notwithstanding  this,  some  are 
damp,  and  the  cellars  of  not  a  few  are  liable  to  be  flooded  in  wet 
weather.  The  same  type  of  house  is  usual  at  Greasbrough  yillage, 
where,  however,  there  is  in  addition  a  small  per-centage  of  old  houses. 

Water  Supply. — Rotherham  water  is  supplied  to  the  Stone  Row  and 
Mangham  Quarry  portion  of  the  district,  and  to  the  Greasbrough  and 
the  Carrhouse  Collieries.     Elsewhere  wells  are  the  sources  of  supply. 

Dairies  and  Cowsheds  are  registered,  but  have  not  been  put  under 
regulation. 

Infectious  Diseases, — Up  to  the  end  of  1891  there  was  no  system 
of  notification  of  infectious  disease.  There  is  no  hospital  for  the 
isolation  of  cases  of  infectious  sickness,  and  no  public  disinfecting 
apparatus. 

The  Outbreak  of  Enteeic  Fevee. 

The  epidemic  of  enteric  fever,  which  has  been  the  subject  of  inquiry, 
came  under  the  notice  of  the  several  sanitary  authorities  concerned  in  the 
following  ways.  In  Rotherham,  where  there  is  compulsory  notification, 
sudden  increase  in  the  number  of  fever  cases  reported  forced  it  on  the 
attention  of  the  sanitary  authority.  Similarly,  in  Rawmarsh,  where  a 
system  of  voluntary  notification  obtains,  the  existence  of  the  epidemic 
became  known  by  increase  of  notified  cases.  In  Greasbrough,  on  the 
other  hand,  which  is  without  notification  of  any  sort,  prevalence  of  fever 
would  not  have  l)een  known  about  but  for  the  medical  officer  of  health, 
who,  on  becoming  cognisant  of  outbursts  of  the  disease  in  Rotherham 
and  Rawmarsh,  set  to  work  to  ascertain  by  house-to-house  inquiry 
whether  or  not  his  district  was  similarly  affected.  Table  I.  shows  the 
number  of  cases  that  came  under  notice  in  the  one  or  the  other  way  in 
the  three  districts  respectively  during  each  of  the  months  of  1891. 

Table  I. 

Showing  the  Number  of  Cases  of  Enteric  Fever  coming  to  the 
knowledge  of  the  Sanitary  Authorities  of  Rotherham, 
Rawmarsh,  and  Greasbrough  respectively,  during  each  Month 
of  the  Year  1891. 


1891. 
Month. 

Rotherham. 

Rawmarsh. 

Greasbrough. 

January            -            -           -           . 
Febniary         -            -            -           - 
March .            -            -            -            - 
April    -            -            -            -            - 

May 

Juno     -            -            -            -            - 

July 

August  .          -            -           -           . 
September        .           -           .           - 
October            -           -           .            . 
November        -       .     - 
December        -           -           .           - 

2 

2 

1 

1 

4 

0 

3 

4 

0 

11 

70 

29 

1 
2 
0 
2 

0 
0 

1 
1 
0 
5 
52 
18 

0 
0 
0 
0 
0 
0 
0 
1 
1 
3 
2 
0 

Total             ... 

127 

77 

7 

The  excets  of  eases  in  Rotherham  over  those  given  by  the  medieal  offlocr  of  healtii 
in  bis  annual  report  is  due  to  inclusion  here  of  several  that  were  verbaPy  reported 
bjr  medictJ  men  to  the  inspector  of  iraiBaQces. 
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s  regards  deaths  from  entcTic  fever,  the  evidence  is  to  the  same  App.  a.  No.  7. 
^  ms  is  shown  in  the  following  Table  II. : —  On  an  Outbraak 

of  Bnterio  Fsftr 
Table   II.  mRotharhwn. 

Rawmantay  and 

ring  the  Number  of  De.iths  referred  to  Enteric  Fever  in  each  (^reaabrough ; 
Month  of  the  Year  1891  in  the  Sanitary  Districts  of  Bother-  Mi^iJ***^ 
HAM,  Bawmarsh,  and  Greasbrougii  respectively. 


1891. 
Month. 


Rotherhani. 


Rawmarsh. 


Greasbrongh. 


117 

. 

. 

2 

^^■* 

r    : 

• 

- 

- 

- 

1 
2 

— 

— 

l«t 

mber 

- 

- 

- 

— 

I 

— 

Mr 

- 

-> 

m 

2 

1 

— 

snber 

- 

. 

• 

10 

11 

._ 

mber 

- 

- 

- 

9 

2 

— 

Total 

26 

15 

lie  ahovc  were  the  facts  presented  to  me  at  an  early  stage  of  my 
(dry.  But  I  judged  it  necessary  for  my  purposes  to  seek  more 
ticalar  information  respecting  the  facts  as  to  the  fever  during  the 
aths  of  its  chief  prevalence.  Accordingly,  by  help  of  the  several 
&al  men  practising  in  the  district,  I  not  only  obtained  information 
the  last  five  months  of  the  year  of  a  number  of  fever  cases  that  had 
i  owing  to  their  transient  character  or  to  their  failure  to  evince 
inite  symptoms  of  enteric  complication,  1>een  reported,  but  obtained 
0  information  of  the  date  of  attack  in  each  instance  of  fever, 
ether  enteric  or  of  a  less  definite  sort.*  In  this  way — though  some 
^  cises  may  have  been  included  that  were  not  fever  at  all — ^thci 
tensbns  of  the  epidemic  in  the  several  districts  became  better  under- 
)d,  and,  especially,  the  incidence  in  time  of  the  fever  was  made 
ible  of  more  accurate  expression.  Table  III.  and  the  accompanying 
ul  (I.)  exhibit  the  fever  outbreak  from  this  point  of  view. 

Table  III. 
wing  the  Number  of  Cases  of  Illness  of  the  Nature  of  "  Fever  ** 
ascertained  to  have  occurred  in  the  Kotherham,  Rawmarsh,  and 
Gbbasbrough  Sanitary  Districts  during  each  of  the  last  Five 
Months  of  1891. 


1891. 
Month. 


Angofft 

Se^ember 

October 

Ifovember 

DceemlMr 

Total 


Rotbcrhnin 

(populatiou 

42,050.) 


4 

2 
87 
74 

28 


145 


Rawmarsih     Gren^broDgh 


(population 
11,983.) 


1 
14 

78 
8 


(popniation 
3,219.) 


1 
1 
3 
2 
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b  Tisw  of  the  above  fkcti,  I  refer,  in  certain  tables  and  in  the  charts  aecom- 
4NK  this  report,  to  the  cases  of  sickness  of  which  1  got  information  under  the 
i^wrar**!  preferring  this  term,  nnder  the  circumstances,  to  "  continued ''  or  to 

■•  fiBTCr. 


769tf. 


i> 
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App.  a.  Xo.  7.  Both  table  and  chart  go  to  show,  better  than  previous  data,  simul- 
toMi^Sutbreftk  taneous  as  well  as  sudden  outburst  of  fever  in  Rotherhamand  Rawmarsb. 
f  Bnteric  Fever  As  regar.ds  G^reasbrough,  the  facts  as  they  stand  are  too  few  to  justify 
laS^anbTand  ^"7  inference  as  to  time  relations  of  fever  here  with  fever  in  the  other 
>r«tfbroi4^:  districts  ;  but,  as  will  presently  be  seen,  the  scanty  amount  of  fever  in 
Ksomion.     ^^  Greasbrough  may  not  be  without  a  significance  of  its  own. 

In  seeking  an  explanation  of  the  a^ove  outburst,  at  one  and  the  same 
time,  of  fever  in  Kotherham  and  Hawmarsh,  and  of  simultaneous  though 
minor  prevalence  of  the  disease  in  Greasbrough,  a  circumstance,  already 
incidentally  referred  to  in  the  description  of  these  places,  at  once  forced 
itself  into  notice.  This  was  that  all  three  places  obtained  one  and  the 
same  water-supply.  In  view,  indeed,  of  what  we  know  of  the  ability 
exhibited  elsewhere  by  wat«r  supplies  for  wholesale  dissemination  of 
enteric  fever,  this  circumstance  could  not  but  be  regarded  as  of  perhaps 
essential  importance ;  as  being  a  condition  for  instance  that,  in  ike 
absence  of  satisfactory  cjcplanation  of  the  epidemic  in  some  other  way 
or  ways,  was  to  be  thought  of  as  affording  presumption  that  the 
Rotherham  water-supply  had  been  in  fault,  and  as  demanding  therefore 
examination  of  the  sources  of  that  supply,  for  the  purpose  of  determining 
whether  or  not  the  Rotherham  water  was  open  to  that  sort  of  fouling 
which  has  elsewhere  been  productive  of  enteric  fever  through  the 
medium  of  the  public  water  service.  # 

Causes  of  the  Fever  Outbreak  other  than  Water  Supply. 

With  reference  to  pos.sible  causes  other  than  water-supply,  of  the 
total  fever  witnessed — causes,  for  example,  tliat  might  have  operate 
separately,  though  simultaneously,  in  the  several  localities  under  con- 
sideration,— drainage  and  sewerage  arrangements,  excrement  disposal, 
and  milk  supply,  each  in  their  possible  relation  to  the  fever,  were 
passe<i  in  re\*iew.     And  with  result  as  follows  :— 

Drainage  and  Seicerage  Arrangements. — Each  of  three  districts  of 
Rotherham,  Hawmarsh,  and  Greasbrough,  has  a  separate  system  of 
sewers.  There  is,  at  no  jwint,  any  connexion  between  the  sewers  of 
one  dic^trict  and  those  of  another.  In  all  these  districts  sewers  and 
drains  are,  for  the  most  part,  well  constructed.  Ocuisional  exceptiots 
only  were  to  be  found,  where  the  gradient  or  structure  of  sewers  was 
unsatisfactory.  Neither  in  Rotherham  nor  in  Hawmarsh,  nor  in  Greas- 
brough, however,  did  I  find  that  any  line  of  sewers  had  been  marked  by 
exceptional  cK?currence  of  fever  cases  along  its  course.  Air  disconnection 
of  the  interiors  of  houses  from  drains  is  general  throughout  all  three 
districts,  and  almost  every  household  invaded  by  "fever"  had  in  this 
way  been  already  protected  agninst  ingress  of  sewer  air. 

These  facts  suffice  to  indicate  that  the  cause  of  the  outbreak  of  enteric 
fever  ;s  not  to  be  found  in  connexion  with  drainajje  and  sewemge 
arrangem(»nts  of  the  affected  districts. 

Earn  mi  ut  Disjwsa/. — In  Rotherham  about  00  per  cent,  of  the  total 
houses  are  served  by  \ni\y  miildcns,  and  about  10  per  cent,  are 
furnished  with  water-cloicts,  while  in  Uawmarsh  these  figures  are  94 
|)er  cent,  and  6  per  cent,  respectively.  On  an  assum]>tiou,  therefore, 
that  privies  Imd  had  to  do  with  the  fever,  consi<lerably  more  in 
Rotherham  than  90  per  cent.,  and  considerably  more  in  Rawmarsb  than 
94  ptT  (!cnt.,  of  the  total  invaded  houses  should  have  been  found  to  bo 
ser\ed  by  privies.  Simihirly,  if  water-closets  had  been  at  fault,  in 
Rotherham  more  than  10  per  cent.,  and  in  Rawmarsb  more  tlian  6  per 
cent.,  should  have  been  found    to  be  furnished  with  water-closeta.     As 
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a   matter  of   fact,   however,   it   turned   out   that   of  the   total   houses 
invaded — 

In  Botherham  89  per  cent,  had  privies,   and   11  per  cent,  water- 
closets  ; 

In  Sawmarsh  95  per  cent,  had  privies,  and  5  per  cent,  water-closets. 
There  was^  therefore,  no  special  incidence  of  the  disease  on  either  the 
honses  haying  privies,  or  in  the  houses  having  water-closets.  Rather, 
it  18  suggeste<l  by  these  figures  that  the  chief  cause  of  the  outbreak  was 
some  agency  operating  in  entire  independence  of  methotls  of  excrement 
disposal. 

Milk  Supply. — In  Rotherham  the  milk  supplied  to  families  in  which 
enteric  fever  had  appeared  was  derived  from  45  different  sources,  and 
the  largest  number  of  ca.ses  occurring  among  the  customers  of  any 
single  milk-vendor  was  five.  This  maximum  number  occurred  in  three 
instances.  The  number  of  total  customers  supplietl  by  these  three 
vendors  was  respectively  66^  110,  and  88.  In  Kawmnrsh  the  milk 
supplied  to  invaded  households  was  derive<l  from  15  different  8oui*ces. 
The  largest  number  of  cases  occurring  among  the  customers  of  any 
single  vendor  was  15.  Another  vendor  had  12  cases  among  his  cus- 
tomers, two  others  had  each  six,  and  two  had  five  a  piece.  The  annexed 
short  tabular  statement  shows  the  proportion  of  cases  among  the  total 
customers  supplied  by  each  of  these  six  milk  vendors  in  Rawmarsh. 


App.  a.  No.  7. 

On  an  OntbreAk 
of  Enteric  Vertr 
in  BotherfaAin, 
Kawmanh,  itnd 
(iroMbroairh  { 
)>y  Dr.  Theodore 
Thomson. 
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Cases. 

Customers. 

15 

444 

12 

261 

6 

99 

6 

81 

5 

31 

.5 

115 

The  households  invaded  in  the  Groasbrough  district  all  received  their 
loilk-supply  from  different  sources. 

The  multiple  sources  of  the  milk  supplied  to  th(»  invaded  houses,  and 
the  absence  among  these  milk  supplies  of  any  one  showing  a  relatively 
large  proportion  of  attacks  among  its  customers,  are  facts  discounting 
altogether  the  hypothesis  that  in  the  milk-supply  is  to  be  found  the 
tame  of  the  outbreak  of  enteric  fever  in  Kotherham,  Rawmarsh,  and 
Greasbrough. 

Water  Supply  as  a  Came  of  the  Outbreak. 

Recurring  now  to  the  Rotherham  wat(^r-supply  that  was  common  to 
all  three  districts,  and  against  wliicn  presumption  arises  in  the  absence 
of  other  rea<ly  explanation  of  the  epidemic,  certain  g«MU*ral  considera- 
tions, some  of  them  favouring,  some  of  them  perhaps  advers*^  to  such 
presmnption,  Imve  to  1h»  referred  to  Ix^forc  j)assiiijjj  to  oxani'mation,  with 
a  view  to  detecting  opportunities  for  pollution,  of  the  sources  of  the 
water  ser^dce  in  question. 

But  first  there  Ls  nee<l  for  more  dt^tailcnl  ilescription  than  has  vet  Ix.'en 
giTen  of  the  Rotherham  waterworks,  with  differentiation  of  ou*»  from 
another  service. 

The  sources  of  the  water-supply  common  to  Rotheriiani,  Rawmarsh, 
and  part  of  Greasbrough  are  of  a  somewhat  complicated  description. 
Con^rehension  of  these  will  be  facilitated  by  reference  to  \\\vi  iwivivmx- 
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App.  A. ifo. 7.    pauying  uinp.     Tl icy  consist  of  iwo  main  sections,  lui 
OnuiOutbnwk    na  llic  Dftlton,  or  low  level,  « ml  the  U Hey,  or  high  le- 
ofSDMrio  Fever  being  ilt-riveil  from  Ihfir  ifspwtive  gathering  grounds  • 
unit  from  thi!  level  of  their  ilistribulion  areas  on  the  othc 
f       The  Dnlton,  or  "  low-levi-I "  supply,  is  deriveil  in  part 
grountk  of  tiint  imme,  in    part  from  a  spring  termef 
spring.     The  wiiter  from  the  gsthcring  grounds  is  no 
reservoir,  hut  is  filtenvl  through  Imls  of  sand  and  giw 
passes  bv  iron  pipes  to  tlic  Aldwnrke  pumping  station,  b 
the  wav  by  the  Aldwnrke  spring  water.     The  latter  water 
From  the  Aldwnrke  pumping  station  these  two  walerB  are 
the  Cranworth  Botid  Reservoir,  from  which  the   low-le 
supplied  by  gravitation. 

The  Ullcy,  or  "  high-tcvol "  supply,  is  deriveil  partly  fr* 
grounds  of  that  nanio,  partly  from  two  springs.     The  wi 
from  the  gathering  grounds  is  iiociimnlnted  in  ii  reservoir  li 
junction  of  the  two  ^■ulleJ■s  which  constitute  these  gather'. 
On  leaving  this  reservoir  it  is  [utssed  through  sand  and  gr*'* 
and  is  then  carried  in  iron  pipes  to  the  <'entnd  pumpim., 
Botherliam.     At  Woodfoot,  on  it«  way  from  the  filter  to  K 
is  joine<l  by  water  from  the  l*inch  Mill  spring,  and  the  coinbi 
thus  formed,  is  further  joined  in  College  Yard,  Uolherham,  fc 
of  the  WcllgAte  spring.     These  three  waters,  thus  united,  M 
from   the    central    [lumping   station   to   the   Boston   and  fc' 
reservoirs,  from  which  the  high  level  area  is  supplieil  by  gravi) 

There  are,  therefore,  at  Rotherham  two  entirely  separate  di 
water-supply,  derived  each  from  its  own  particubir  gatherin, 
and  springs,  and  which  liave,  accordingly,  no  cotiimunity  of  oi^ 

These  two  supplies  are  likewise  distinct  in  distribution. 

The  Dalton  water,  termed  the  "low  level,"  is,  as  will  be 
reference  to  the  map,  supplied  to  a  portion  of  Itotherham  I 
estimate<l  to  havo  had  in  1891  a  popniation  of  22,000,  and- 
Greasbrough  Urliaii  Sanitary  District — to  Canhouse  Colliery*  (ec 
about  1,000),  un<l  to  10  houses  Iwlonging  thereto  (population  78 

The  Ulley  water,  termed  "  high  level,"  has  a  more  complicate 
distribution  areas,  which,  for  clearnewi,  are  here  appended 
tabular  form. 


"  High  Level "  Vfalrr  distribution  AreoK. 


Part  of  Kothraliun      .  .  -  .  . 

RawniHtib      ---.-. 
8ton«  Row  and  Mangham  (Oreaabroufih  U.  S.  D.)   - 
Greaibroiigh  Colliery  nDd  two  houses  (        dn.     )   • 
Henley  Lane  (Wortley  B.  S.  De- 
part of  Wentworth  1  i,  .^    w  _  i>  o  n 


The  separate  diHtribntion,  however,  of  the  two  divisions  of  the 
ham  Corporation  water-supply  is  not  invariable,  inasmuch  as  w 


■  TL*  Mlliery  p«opIe  reside  in  Kotbcrhaui,  Rawnuiitb,  GtCMbroi 
Kimberwortfa.  Wnile  at  work  tbey  nldom  driak  water,  but  ratbet  CO 
lioma-brewed  be«r. 
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^limping  station  of  the  one  service  is  under  repair  water  from  the  other 
Aienicc!  is  sul>stituteil,  ami  also  because  in  the  ease  of  a  fii-e  breaking  out 
in  tJie  low-level  areo,  it  is  usual  to  turn  the  high  level  water  into  the  low 
Irvel  mains  for  the  purpose  of  obtaining  gre^iter  pressure.  Nevertheless, 
in  the  circumstance  that  the  sources  of  origin  and,  but  for  occasional 
^•xi-C'plious,  the  areas  of  distribution  also  of  the  two  s<'cti(»ns  of  the 
Kc»therham  water-supply  were,  in  the  main,  distinct  ojk^  from  the  other, 
further  light  might,  it  was  thought,  be  obtained  on  the  problem  as  to 
whether  the  recent  tlisseuiination  of  enteric  fever  took  pla<'e  through 
water.  For  if  water-supply  liad  iK-en  the  agent  in  cpisstion,  it  app«»ared 
allosrether  unlikely,  in  view  of  their  sei>arate  origin,  that  both  sc^ctions 
should  simultaneously  have  l)een  capable,  each  in  its  own  awii  of  distri- 
bution, of  wholesale  dissemination  of  fever.  And  acconlingly,  with  a 
view  to  ascertain  a  different  ability  (if  any)  of  the  two  sections  of  water 
supiAy  to  cause  fever,  examination  was  mmle  of  the  extent  to  which  the 
reci'jit  fever  had  affected  the  high-  and  low-level  areas  of  servicer  respec- 
tively. In  the  following  Table  (IV.)  and  in  the  accompanying  Chart 
(II.)  is  shoiAH  the  contrast  between  these  arciis  in  this  resjK^ct,  constituting 
the— 

Primd  facie  Case  against  the  liotherham  Water, 

Table  IV. 

^^howing  the  Numheu  of  **  Fever  *'  Att.vcks,  Reported  and 
Unreported,  occurring  <Iuring  the  last  three  months  of  1891, 
among  Persons  resident  in  the  lliciii-  and  Low-Level  Areas 
of  the  UoTHKRUAM  Watkr  Service  ;  with  the  Proporticm  of 
such  Cases  to  the  Total  Population  of  each  of  the  Areas  in 
question. 


Arp.  A.  No.  7. 

On  an  OatUreak 
of  Enteric  Ferei 
in  Rotherham, 
Rawmanh,  and 
Orauibmugh ; 
by  Dr.  Theodore 
Tnonison. 


Distribution  Area.    I  E»timatt-d 

I  Pupulution. 


Iltgh  lerel 
Low  IcTel 


3^,000 
23,000 


Reported 
Cases. 


1C3 


Non- 

n-portiMl 

Cnsei<. 


48 


Total  Casus. 


211 


11 


33 


Rate  of 
attack. 


1  in  IGl. 
1  in  697. 


This  tahle,  Ims^nl  on  the  nuiid)er  of  pjM-sons  attacked  by  fever  during 
the  months  of  October,  NovenilhT,  and  December,  1801,  shows  that 
there  was  a  very  great  diff'erence  in  incidence  of  the  disease  on  the  high- 
and  the  low-level  areas.  Of  persons  living  in  the  former,  one  out  of  every 
161  was  attacked  by  fever,  whereas  of  persons  livinpj  in  the  latter,  only 
one  out  of  every  697  was  similarly  alTt'L-ted.  'i'he  (Uiart  (II.)  shows 
Mill  more  strikingly  the  same  facts.  Pointing  also  in  the  s«ime  <lirection 
as  these  general  data  is  the  distribution  of  fever  in  the  Grcasbrough  Urlwui 
Sanitary  District,  wherein  no  case  occurred  siive  in  that  portion  known 
as  Stone  Row  and  Mangham  Quarry.  Here,  howevir,  there  were  seven 
cases.  The  population  of  this  part  of  Grcasbrough,  numWring  in  all 
some  500,  are  supplied  solely  with  the  Uotherluim  high-level  water, 
while  in  the  rest  of  the  district  the  water-supply  is  mainly  from  wells. 
Thus  the  onlv  enteric  fever  known  to  have  occurred  in  Greasbrouffh  in 
IsOl  appeareil  in  that  part  which  is  supplied  with  Jlothcrham  high 
level  'water. 

Thene  data  then  ten<l  to  favour  the  hypothesis  that  the  fever-i)roducing 
agent  has  been  the  Rotherham  water,  and  to  indicate  that  the  paiticular 
section  responsible  fur  this  condition  has  been  the  high-level  supply. 

But,  on  the  other  hand,  there  arc  certain  facts  which  do  not  appear 
to  be  entirely  in  harmony  with  this  theory,  and  these  I  now  proceed  to 
oomider. 


54 


&PP.A.NO.  7. 

a  an  Outbreak 
Enteric  Fever 
Sotherbam, 
ftiwmarsh,  and 
reasbrough  ; 
r  Dr.  Theodore 
liomson. 


77ie  Case  against  Water  in  its  Negative  Aspects. 

1.  lu  the  first  place,  certain  areas  received  the  Rotherham  high-level 
water,  and  yet  no  case  of  enteric  fever  is  known  to  have  occurred  in 
them  during  the  autumn  of  1891.     These  are  as  follows : — 

Hesley  Lane,  with  a  population  of  about  600. 
Part  of  Wentworth,  with  a  population  of  about  150. 
Part  of  Wliiston,  with  a  population  of  about  60. 
Greasbrough  Collier}',  plus  two  houses,  with  a  ponulation  of  about 
160. 

2.  In  the  second  place  the  low-level  area  in  Rotherham,  although  less 
severely  affected  than  the  high,  did  not  entirely  escape  fever. 

3.  In  the  third  place  Rawmarsh  appeared  to  have  suffered,  in  pro- 
portion to  its  population,  in  excess  of  high-level  Rotherham. 

The  following  table,  Table  V.,  based  on  the  number  of  persons 
attacked  in  the  months  of  October,  November,  and  December  1891, 
illustrates  the  latter  two  points  : — 

Table  V. 

Showing  the  M  umber  of  "  Fever  "  Attacks  occurring  during  the  last 
three  months  of  1891  among  Persons  resident  in  the  Rotherham 
"  Low-Level  Area,"  the  Rotherham  **  High-Lkvel  Area,"  and 
in  Rawmarsh  ;  with  the  Proportion  in  each  instance  of  Attacks 
to  Population  in  the  Areas  in  question. 


Distribution  Area. 

Population. 

Cases 
reported. 

Cases  not 
reported. 

Total 
Cases. 

Rate  of 
Attack. 

Rotherham  low  level  - 
Rotherham  high  level 
Rawmarsh  (high  level) 

22,000 
21,000 
12,000 

22 

88 
70 

11 
17 

31 

33 
105 
101 

1  in  666 
1  io  200 
1  in  119 

With  regard  to  objection  No.  1,  it  may  be  pointed  out,  as  tending  to 
lessen  its  exculpatory  value,  that  in  every  instance  referred  to  the  popu- 
lations supplied  with  the  high-level  water  are  small.  The  expected 
amount  indeed  of  fever,  on  the  basis  of  that  actually  witnessed  in  the 
Rotherham  high-level  area,  for  Hesley  Lane,  Wentworth,  Whiston,  and 
Greasbrough  Colliery  would  not  exceed  some  half-dozen  cases ;  and  a 
small  population  might  very  well  for  a  limited  time  escape  infection, 
although  supplied  with  a  water  which  was  spreading  disease  elsewhere, 
provided  the  infective  material  was  present  in  the  water  in  intermittent 
fashion  only.  The  larger  the  population  supplied  with  such  water,  and 
the  longer  the  j)eriod  this  water  remains  infective,  the  greater  is  the 
chance  of  fulfilment  of  all  the  conditions  necessary  for  the  reception  and 
propagation  in  a  number  of  persons  of  the  enteric  infection,  and  for 
subsequent  recognition  of  the  disease  produced. 

With  regard  to  objection  No.  2,  viz.,  that  "  low-level "  Rotherham 
did  not  entirely  escape  fever,  it  has  to  be  remarked  that  the  prevalence 
of  enteric  fever  there  was  hardly  in  excess  of  what  is  customary  in 
many  towns  in  the  autumn  season.  What  excess  there  was,  is  lessened 
by  the  deduction  of  seven  cases,  of  whom  three  were  in  service  in  the 
high-level  district  up  to  the  date  of  attack,  when  they  went  to  their 
homes  in  the  low-level  district.  Other  four  of  the  seven  were  persons 
who  spent  the  day  at  work  in  the  high-level  district,  and  were  thus 
liable  to  have  contracted  infection  by  drinking  high-level  water. 
Furthermore,  on  November  12th,  on  account  of  a  fire  in  the  low-level 
district,  the  high-level  water  was  turned  into  the  low-level  mains,  a  £act 
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which  might  possibly  be  cited  as  accounting  for  a  subsequent  slight  app.a.  No.?. 
increase  of  cases  in  the  low-level  area,  which  will  be  observed  on  onanOnTbreak 
reference  to  Chart  II.  of  Enteric  Ferer 

With  regard  to  objection  No.  3,  viz.,  the  somewliat  greater  amount,  Siwi^^Sd 
in  proportion  to  its  population,  of  enteric  fever  in  Rawmarsh,  I  could  Pl^^jfe' 
not  find  any  material  difference  in  the  sexes  and  ages  of  the  sufferers  in  oiomion.  "* 
the  two  places.  Nor  did  I  hear  of  a  larger  proportion  of  "  abstainers  " 
in  Rawmarsh  than  in  Rotherham.  And  I  was  letl  to  consider  whether 
in  Rawmarsh  possibly  fewer  cases  than  in  Rotherham  had  escaped  the 
cognizance  of  the  Sanitary  Authority.  It  is  conceivable,  for  inbtance, 
that  in  Rawmarsh,  among  a  population  of  12,000  persons,  medically 
attended  by  three  practitioners,  all  living  near  to  and  in  frequent  com- 
moDication  with  each  other,  and  one  of  whom  is  the  Medical  Officer  of 
Health,  few  cases  would  fail  to  come  to  the  knowledge  of  this  official ; 
whereas  in  the  larger  district  of  Rotherham,  owing  to  the  less  degree  of 
personal  communication  with  his  medical  brethren,  the  Medical  Officer 
of  Health  might  not  become  cognisant  of  cases  of  a  slighter  character. 
Indeed  the  greater  fatality  of  the  disease  in  Rotherham  points  in  this 
direction. 

Such,  then,  are  the  facts  tending  to  hesitation  in  accepting  water 
causation  of  the  recent  fever  outbreak  in  these  districts.  These,  though 
not  inconsistent  with  such  causation  of  the  fever,  do  beyond  doubt  dis- 
courage  any  conclusion  to  that  effect  on  the  evidence  so  far  adduced ; 
and  it  was  upon  this  view  that  I,  at  the  stage  of  my  investigation  now 
reached,  sought  to  ascertain  what  had  been  the  relations  of  fever  and 
water  service  in  Rotherham  in  previous  years.  For,  if  the  Rotherham 
high-level  water  had  been  in  1891  the  chief  agent  in  the  outbreak  of 
enteric  fever,  it  appeared  not  improbable  that  in  antecedent  years  it 
might  have  played  a  similar  part.  Before  going  into  this  matter, 
however,  I  give  for  the  better  appreciation  of  the  facta  I  am  about  to 
submit,  a  brief  history  of  the  Rotherham  and  Rawmarsh  water-supplies. 

Relations  of  Rotherham  Water- Supply  and  Enteric  Fever  in 

previotts  years. 

For  many  years  prior  to  1864,  Rotherham  derived  its  principal  water- 
supply  from  the  Wellgate  spring.  In  1864  an  additional  supply  was 
obtained  fi*om  the  Pinch  Mill  spring  and  from  the  Ulley  gathering 
grounds,  and,  finally,  in  December  1884,  the  waters  of  the  Aldwarke 
spring  and  of  the  Dalton  gathering  grounds  were  added  to  the  supply. 
All  these  waters  were,  until  the  end  of  September  1887.  mixed  and  dis- 
tributed throughout  the  district.  But  in  that  month  high  and  low  level 
distribution  areas  were  fonned,  the  waters  from  Ulley,  Pinch  Mill,  and 
Wellgate  being  distributed  to  the  former,  and  those  from  Aldwarke*  and 
Dalton  to  the  latter.  This  arrangement  has  since  continued,  broken 
only  at  rare  intervals,  and  for  short  periods,  by  such  incidents  as  failure 
or  repair  of  the  pumping  apparatus  for  either  level,  or  the  occurrence  of 
%  fire  in  the  low-level  area,  which  latter  occasionally  necessitates  the 
filling  of  low-level  mains  with  high-level  water,  for  the  sake  of  obtaining 
sufficient  pressure. 

Bawmarab,  until  1869,  derived  its  supply  from  local  wells.  In  that 
year  the  Rawmarsh  Local  Board  entered  into  an  agreement  with  the 
Rotherham  Local  Board  ''to  take  water"  from  the  latter  *'at  all  times 
**  for  ever,  as  Rotherham  might  be  able  to  supply."  Thenceforward  to 
the  end  of  September  1887  the  supplies  of  these  two  districts  were  one 
and  the  same.  But  after  that  date,  while  the  one  half  of  Rotherham 
becune  suimlied  with  low-level  water  and  the  other  half  with  high-level 
miter,  the  Kawmarsh  district  was  supplied  with  high-level  water  only. 
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Tables  VI.  and  VII.  show  the  number  of  deaths  from  enteric  fever 
that  have  occurred  in  llotherham  and  Kawmarsh  since  1881,  with  the 
rates  in  each  instance  per  1,000  population.  And  in  Tnble  VIII.  these 
rates  are  compared  with  the  rates  from  the  same  cause  in  the  whole 
country,  and  in  the  28  large  towns.  It  should,  however,  be  ])ome  in 
mind,  while  comparing  the  Eotherham  and  Rawmarsh  figures  with  those 
of  the  28  large  towns,  that  the  **  fever"  rate  of  the  latter  is  based  on 
deaths  caused,  not  merely  by  enteric,  but  also  by  typhus  and  **  con- 
tinued ''  fevers,  and  that,  accordingly,  the  death-rate  in  these  large  towns 
from  enteric  fever  alone  would  be  lower  than  the  **  fever  "  rate  quoted. 

Table  VI. 

Showing  the  Number  of  Deaths  referred  to  Enteric  Fever,  with 
the  Estimated  Rate  of  Mortalitv  from  this  Cause,  in 
RoTHERHAM  during  each  of  the  Ten  Years  1882-91. 


Year. 

• 

Population. 

Enteric  Fever. 

i 

No.  of      '    Death-rate 

Deaths.          per  1,000. 

1 

1882 

35,617 

7 

0-20 

1883 

36.299 

15 

0-41 

1884 

36,9U5 

18 

0-49 

1885 

87,703 

12 

0-32 

1886 

88,426 

32 

0*83 

1887 

39,162 

11 

0*28 

1888 

39,912 

8 

0-20 

1889 

40,677 

4 

0-10 

1890 

41,456 

7 

017 

1891 

42,250 

26 

0-64 

The  estimated  populations  are  based  on  calculations  made  from  1881  and  1891 
census  figures,  and  are  given  for  the  middle  of  each  year. 

T.UJLE    VII. 

Showing  the  Number  of  Deaths  referred  to  Enteric  Fevkr,  with 
the  Estimated  Rate  of  Mortality  from  this  Cause,  in 
Rawmarsh  during  each  of  the  Ten  Years  18b2-91. 


Year. 

Population. 

Enteric  Fever. 

No.  of 

Death-rate 

1 

i 

Deaths. 

per  1,000. 

1882 

1 

10.070         ! 

4 

0-40 

1883         1 

10,272 

6 

0-58 

1884 

10,17«         1 

1 

0-09 

1885 

10,689         , 

0 

0-47 

1886      ; 

10,903 

8                    0-73         1 

1887 

11,122 

6                    0-54         j 

1888 

11,346 

4                    0-35 

1889 

11.573 

2 

0-17         1 

1890 

11,806         , 

1 

0-08 

1891 

1 

1 2,043         ! 

1 

1 

15 

1-24 

The  Rawmarsh  populations  are  estimated  as  in  case  of  Botherham.  They  do  not 
comprise  Kilnhurst  (population  probably  under  500),  which,  from  1881  to  1885 
inclusive,  formed  part  of  the  Rawmarsh  Urban  Sanitaiy  District. 
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Table  VIII.  app.a.No.7. 

Showing  the  Entesic  Death-rate   in  Rotherham,  in  Rawmarsu,  SjsSerii^F^r 
in  28  Large  Towns,  and  in  England  and  Wales,  in  each  of  »»  Rotherfuun. 

the   Ten   Years   1882-91,    and  in    Separate  Divisions  of  this  G?J!li?bIS^ 
Period.  Siy  i>r.  Theodore 

Thomson. 


Death-rate  per  1,000  popalation  in  each  instance. 


Year. 


Enteric  Fever. 
Botherham. 


I 


Enteric  Feyer. 
ItawnuLTsh. 


"  FcTcr." 
28  large  Towns. 


Enteric  Fever. 

England  and 
Wales. 


1882  . 

1883  - 

1884  - 

1885  - 

1886  - 

1887  - 

1888  - 

1889  - 

1890  - 

1891  - 


0 
0 
0 
0 
0 
0 


20' 
41 

88 
28 


ij 


0-20 
010 
0-17 
0-64  J 


^0-28 


0-47 


46 


0-37 
0-35 


0 
0 
0 
0' 


29 
20 
23 
22 


-0-28 


J 


0-231 
0-20 
019 
0-20 


^0-20 


0-28 
0-23 
0-24 
017 
018 
0-18 


0-20 


*  Figures  not  yet  puhlished. 

A  comparison  of  the  enteric  death-rates  in  these  tables  shows  that 
in  both  Rotherham  and  Rawmarsh  these  have  attained  a  decidedly 
higher  average,  during  the  ten  years  1882-91,  than  in  the  28  large 
towns;  and  that  not  only  has  the  average  rate  in  Rotherham  and 
Rawmarsh  during  these  years  been  above  the  noimal,  but  that  there 
haTe  been  several  years  when,  judging  by  the  enteric  death-rate,  that 
disease  has  appeared  in  epidemic  form  in  both  places.  Also  it  is  to 
be  observed  that  in  1883,  1886,  and  1891,  marked  rises  in  the  enteric 
death-rate  in  the  one  district  have  been  coincident  with  similar  rises  in 
the  other. 

Further  consideration  of  these  figures  shows  that  whereas  during 
the  six  years,  1882-7,  the  average  enteric  death-rate  was  0*42  per 
thousand  living  in  Rotherham,  and  0*47  per  thousand  living  in 
Rawmarsh,  during  the  next  following  four  years,  1888-91,  the 
Rotherham  rate  fell  to  an  average  of  0*28  per  thousand  living,  while 
the  Rawmarsh  rate  was  0'46  per  thousand  living;  that  is  to  say, 
practically  remained  as  before.  Now  it  was  in  September  1887  that 
the  Rotherham  water-supply  became  differentiated  into  two  services, 
one  high  level,  and  the  other  low  level.  If,  therefore,  in  years  antecedent 
to  1891  the  present  high-level  supply  was  an  occasional  cause  of  enteric 
fever;  then,  prior  lo  September  1887,  the  whole  population  of 
Rotherham  was  consuming  a  dangerous  water ;  for  before  December 
1884  there  was  no  other  than  the  high-level  supply,  and,  between 
December  1884  and  September  1887)  the  high-level  and  the  newly 
provided  low-level  supplies  were  mixed.  But,  as  has  been  said,  after 
September  1887  more  than  half  of  the  population  of  Rotherham 
reoelTed,  with  oecaaional  exceptions,  low-level  water  alone.  Accordingly, 
if  the  latter  has  been  less  productive  of  enteric  fever  than  the  high- 
levd  WBter,  it  was  to  be  expected  that  the  enteric  denth-i-ate  of 
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App.a.  yo,7.  BotherhBm  as  a  whole  would  fall  after  1887 : — And  this  is  precisely 
what  happened.  Bawmarsh,  on  the  other  hand,  though  supplied  prior 
to  September  1887  with  the  same  water  as  the  whole  of  Botherham, 
has  since  that  date  received,  with  occasional  temporary  exceptions, 
high-level  water  only.  Accordingly,  as  regards  Bawmarsh,  if  the  high- 
level  water  has  throughout  been  more  or  less  in  fault,  the  enteric 
death-rate  therein  should  not  have  declined  after  1887  as  it  has  done  in 
Botherham.  Nor  has  it  declined ;  it  has,  the  table  shows,  remained 
practically  unchanged. 

There  can  be  no  doubt,  therefore,  that  in  former  years,  as  in  1891, 
persons  consuming  water  from  the  high-level  source  of  supply,  have 
been,  wherever  they  resided,  more  prone  to  enteric  fever  than  persons 
not  using  that  water.  The  presumption,  therefore,  becomes  a  strong 
one  that  the  ^Botherham  high-level  service  has  for  a  number  of  yeard 
been  an  important  factor  of  fever  among  populations  supplied  thereby ; 
and  this  presumption  is  considerably  strengthened  by  other  facts  which 
illustrate  the  same  point,  and  which  are  given  in  the  following  table 
(Table  IX.).  This  table  shows  the  number  of  cases  of  enteric  fever  in 
Botherham  that  have  since  1882  been  notified  to  the  sanitary  authority. 
I  have  divided  these  cases  into  two  lists,  according  as  they  resided  in 
the  high-level  or  the  low-level  district.  Prior  to  September  1887,  there 
was,  of  course,  no  such  distinction,  and  it  is  to  be  understood  that  the 
cases  attributed  to  each  area  prior  to  that  date  occurred  in  the  areas  as 
now  constituted. 

Table  IX. 

Showing  for  the  existing  "  High-Level  "  and  "  Low-Level  "  Abbas 
respectively  of  Botherham  Borouqh  the  Number  of  Cases  of 
Enteric  Fever  notified  to  the  Sanitary  Authority  in  each  of 
the  10  years  1882-91. 


Year. 


High-Leyel  and  Low-Level 

Areas  getting  as  Water 

Supply 


High-Level  Low-Level 


Area. 


Area. 


Hospital 
and  Work- 
boose. 


Total 


1882 
1883 
1884 

1885 
1886 
1887 

1888 
1889 
1890 
1891 


Jhi 


High  level  water  alone 

I  Mixed  high  level  and 
I        low  level  water. 


{ 
{ 


IHigh    level     and    low 
level    area     getting^ 
each      its     separate 
water  supply. 


28 
36 
52 

24 

82 
21 

23 
18 
22 
91 


86 

8 

40 

5 

78 

4 

28 

7 

117 

9 

40 

1 

17 

^^^ 

15 

— 

18 

36 

72 

81 

134 

59 

208 

62 

40 

33 

40 

127 


The  cases  occurring  in  the  hospital  and  workhouse  during  the  years  1882-87  could 
not  be  distributed  to  the  area  in  which  they  occurred. 

The  population  of  the  low-level  district  was  somewhat  larger  relatively  to  the  high 
level  population  in  the  earlier  part  of  the  period  taken. 

This  table  brings  out  clearly  the  fact  that  up  to  and  inclusivo  of  1887, 
while  both  areas  were  alike  getting  more  or  less  high-level  water,  the 
preponderance  of  cases  always  occurred  in  the  low-level  area.  This  was 
to  have  been  expected,  because  the  low-level  area,  even  now  somewhat 
more  populous  than  the  high-level  area,  was  at  that  time  decidedly  more 
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so.     But  subsequent  to  1887  we  find  that,  notwithstanding  its  smaller 
population,  the  high-level  area  shows  the  majority  of  cases. 

The  year  1887  itself  merits  special  consideration.  It  was  at  a  par- 
ticular period  in  this  year  that  the  high-level  and  the  low-level  areas 
became,  for  the  fii*st  time,  separately  supplied ;  and  accoi'dingly,  seeing 
that  enteric  fever  is  usually  most  prevalent  in  this  country  in  late  aulumn, 
it  was  to  be  expected — on  a  hypothesis  of  superior  ability  to  cause  fever 
possessed  by  the  high-level  water — that  in  1887  a  comparatively  larger 
incidence  of  the  fever  on  the  high-level  area  would  be  for  the  first  time 
manifested.  But  nothing  of  the  sort  occurred.  As  in  former  years,  so 
in  1887,  the  low-level  area  continued  to  suffer  largely  in  excess  of  the 
high-level  area,  and,  until  the  data  of  1887  are  more  closely  examined 
(Table  X.),  the  reason  of  this  seeming  variance  of  fact  from  hypothesis 
is  not  understood. 

Table  X. 

Showing  for  the  "  Hioh-Level  "  and  "  Low-Level  "  Areas  respec- 
tively of  ROTHERHAM  BOROUGH   the  N UMBER  o£  CaSES  of  ExTERIC 

Fever  notified  to  the  Sanitary  Authority  in  each  of  the  several 
Months  of  1 887. 
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1887. 

High-  and  Low-Level  Areas 

High-Level 

Low-Level 

getting  as  Water  Supply 

Area. 

Area. 

January 
February 
March    - 

^                                                                                                      ^ 

3 
2 

1 

12 
5 
8 

April     - 
M.y       - 

June 

Blixed  high-  and  low-level 

water.                    ' 

1 
1 
1 

1 
2 

Jnly       . 
August  - 
September 

J                                                                                             \^ 

2 
2 
6 

1 
3 
5 

October  « 

1  High-  and  .  low-level    area  f 

2 

S 

November 
December 

V     getting  each  its  separated 
J      supply.                                I 

— 

1 

It  is  here  seen  that  of  the  total  enteric  fever  cases  in  Rotlierham  in 
1887  more  than  90  per  cent,  occurred  before  the  water  services  were 
rendered  separate ;  occurred,  that  is,  while  the  high-level  and  the  low- 
fevel  areas  were  still  alike  supplied  with  mixed  high-level  and  low-level 
water.  Practically  there  was  in  18S7  no  fever  in  Rotherham  after 
September,  and  accordingly  a  different  iocidence  of  the  fever  on  the 
high-level  area,  as  compared  with  the  low-level  area,  as  a  result  of 
limitation  to  the  former  of  high-level  water,  which  previously  went  to 
both  areas,  must  needs  be  looked  for  not  in  1887  but  in  1888 ;  and,  as  a 
matter  of  fact,  in  1888  comparatively  greater  incidence  on  the  high- 
level  area  is  for  the  first  time  manifested,  as  will  be  seen  by  reference  to 
Table  IX. 

Having  regard,  therefore,  to  years  antecedent  to  1891,  whether  fever 
fUtacks  in  Botherham  are  separately  considered,  or  whether  fever  deaths 
alone  in  Botherham  and  Rawmarsh  be  appealed  to,  the  evidence  is  un- 
mistakeably  to  the  same  effect : — Namely,  that  the  autumn  of  J  891  was 
not  the  first  occasion  on  which  liabitual  use  of  Rotherham  high-level 
water  baa  been  associated  vnxh  exceptional  prevalence  of  enteric  fever 
among  populations  consuming  it. 
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Actual  circumstances  in  1891  o/*  the  Sources  of  the  Rotherham  Water' 
Supply  with  refereni^e  to  risk  of  dangerous  Pollution. 

In  view  of  all  tbe  above  facts,  and  of  inferences  thence  arising,  the 
question  that  now  requires  consideration  is : — Whether  or  not  the 
sources  of  the  Kotherham  water-supply  have  been,  and  are,  liable  to  risk 
of  dangerous  pollution.  Bearing  on  this  point  I  have,  through  persontl 
inspection,  and  by  other  means,  collected  facts  which  I  now  proceed  to 
state  in  detail. 

The  Low  Level  Sources, — The  Dalton  gathering  grounds  comprise 
about  1,200  acres  of  land,  of  which  the  smaller  part  is  woodjand  or 
uncultivated,  while  the  remainder  is  chiefly  pasture,  with,  however,  a 
not  inconsiderable  amonnt  of  arable  land.  Both  pasture  and  arable  lands 
require  and  receive  regidar  manuring  ;  the  manure  used  at  times 
including,  as  I  am  informed  by  an  eye  witness,  night  soil.  The  gather- 
ing grounds  consist  of  two  convergent  valleys,  one  of  which  is,  with  two 
exceptions,  free  from  human  habitation.  The  two  exceptions  consist  of 
two  houses  and  farmyards,  from  one  of  which  farmyard -sewage  washes 
into  the  stream  about  to  contribute  to  the  water-supply ;  while,  from  the 
other,  house  and  farmyard  alike  send  sewage  to  pollute  the  stream.  As 
to  the  other  valley,  on  the  sides  of  it  are  situate  the  villages  of  Dalton 
Magna  and  Dalton  Purva.  Of  the  former  the  greater  part  of  the  house 
drainage  and  of  farmyard-sewage  passes  into  and  pollutes  the  water- 
supply  ;  of  the  latter,  all  the  sewage,  save  from  three  houses,  i)asses  into 
the  stream  below  the  point  at  which  a  supply  is  taken  for  Rotherham. 
The  water  taken  from  the  main  stream,  formed  by  the  junction  of  the 
two  brooks  that  flow  down  the  valleys  in  (jucstion,  is,  as  already 
described,  filtered  and  conveyed  to  the  Aldwarke  pumping  station.  The 
Dalton  filter  beds  are  three  in  number,  with  a  total  area  of  974  square 
yards.  The  Aldwarke  spring,  which  joins  the  Dalton  water  at  the 
pumping  station,  issues  at  the  foot  of  a  low  hill  of  cultivated  land  near  a 
public  road.     Its  water  is  untiltered. 

The  following  table  shows  the  amount  of  water  estimated  as  supplied 
to  the  low  level  area  during  September,  October,  and  November  1891, 
and  how  the  supply  is  constituted  : — 


Rotherham  Low  IjCvcI  Water  Supply. 

September. 

October. 

November. 

1 

From  Dalton  gathering  grounds 
„      Aldwarke  Spring 

Gallons. 

306,804 

76,647 

Gallons. 

340,807 

83,566 

Gallons. 

349,928 

83,566 

Total 

883,451 

424,373 

433,494 

The  High-level  Sources, — The  Ulley  gathering  grounds  comprise 
an  area  of  about  2,200  acrep,  and  like  the  Dalton  are  formed  by  two 
convergent  valleys.  Only  a  small  proportion  of  the  land  constituting 
these  gathering  grounds  is  uncultivated.  It  mostly  consists,  in  toler- 
ably equal  parts,  of  pasture  and  arable  Inml,  much  of  which,  down  lo 
the  very  margin  of  the  streams  threading  their  way  to  the  reservoir, 
was  at  the  time  of  my  visit  covered  with  manure.  This  manure  con- 
sisted, in  at  least  one  instance  that  I  observe<1,  of  nightsoil  and  ashes. 
Several  villages  are  situated  within  the  gathering  ground.  Two  of 
these,  however,  viz.,  Morthen  and  Brampton,  do  not  appear  to  dirootlj 


pollute  ibe  water  supply,  inasmuch  as  Morthen  is  drained  into  cess-     App.  A.N0.7. 
pools,  and,  except  for  one  house,  Bmniptoa  drains  out  of  the  Ulley  onanOatbraak 
watershed.     Other  villages,  however,  viz.,  Ulley,  Aughton,  Aston,  and  9'  KStSSSi^*^^^ 
Aston  Netherthorpe,  are  obvious  and  serious  causes  of  pollution  to  the  Rawmanh.and 
water   taken   from    these  gathering  grounds.      The  drainnge   of  the  bylS^lSSodore 
village  of  Ulley,  with  the  exception  of  what  is  lost  in  the  ground  sur-  thomsoiu 
rounding  the  village,  passes  directly  into  a  stream  which  flows  down  to 
the  reservoir.     This  drainage   consists  of  liquid    infuse  from   house- 
yards,  fiumyards,  and  sinks.     In  Aughton  and  Aston,  house  drainage 
has,  by  means  of  intercepting  sewers,  been  conveyed  out  of  the  water- 
shed, but  yard  drainage  is  still  allowed  to  flow  down  fields  constituting 
part  of  the  gathering  ground.     This  yard  drainage  consists  not  merely 
of  ndn-water,  and  yard  washings;  it   is  contaminated  by  farm-yard 
refuse,  and  by  part  of  the  house-slops,  which  are  frequently  thrown 
down  the  yard  gratings.     The  Aughton  yard  drainage  is  conveyed  by 
pipes  to  a  neighbouring  pond  of  small  size  situated  at  a  level  above 
that  of  the  reservoir.     The  overflow  from  this  pond,  however,  descends 
by  an  open  channel  towards  the  head  of  the  reservoir,  and  notwith- 
standing that  carriers  have  been  placed  along  the  course  of  this  channel 
for  the  purpose  of  irrigating  a  field  between  the  village  and  the  bottom 
of  the  valley,  I  found,  on  the  two  occasions  when  I  visited  the  spot, 
that  the  channel  in  question  was  discharging  directly  into  the  reservoir 
head.     The   Aston  yard  drainage  is,  for  the  most  part^  conveyed  into 
cesspools  which  are  emptied  on  the  surrounding  land  which  constitutes 
part  of  the  gathering  ground.    The  Aston  Netherthorpe  house  and  yard 
sewage  is  conveyed  by  pipes  into  a  tank  situated  in  a  field  sloping 
towards  a  pond  through  which  a  rapid  stream  flows  down  the  valley  to 
the  reservoir.     From  this  tank  the  sewage  is  conveyed  in  an  open  car- 
rier, running  parallel  (at  50  yards  distance)  with  the  edge  of  the  pond, 
and  is  distributed  over  the  ground  between  the  carrier  and  the  pond. 

The  Ulley  reservoir  is  on  two  sides  protected  by  by-washes  from  the 
danger  of  immediate  contamination  by  drainage  from  adjacent  culti- 
vated land.  These  by-washes,  however,  are  not  watertight,  but  permit 
leakage  into  the  reservoir.  On  the  third  side  the  reservoir  has  no  pro- 
tecting by-wash,  and  the  surface  water  from  cultivated  land  on  that  side 
can  pass  directly  into  it.  In  time  of  flood  the  two  streams  feeding  the 
reservoir  can  be  excluded  by  floo<l-gates,  which  are,  it  is  stated,  closed 
when  heavy  rains  bring  down  turbid  water  to  an  extent  which  may  be 
considered  by  the  official  in  charge  to  indicate  the  desirability  of  taking 
this  step.  Owing,  however,  to  the  leaks  in  the  by-washes  such  turbid 
water  can,  notwithstanding  this,  flnds  its  way  into  the  reservoir. 

The  Ulley  filter  beds  are  three  in  number,  and  have  a  total  ai*ea  of 
1,221  square  yards.  Two  constructed  in  1864  were  last  thoroughly 
cleansed  in  1886 ;  the  third,  which  had  not  been  cleansed  throughout 
since  it  was  laid  down  in  December  1881,  was  oi>ened  for  my  inspection, 
when  it  was  found  that  the  lower  6  inches  of  the  superficial  layer  of  fine 
sand  were  in  a  very  dirty  condition. 

The  Pinch  Mill  spring,  the  water  from  which  has  been  already 
described  as  joining  that  from  the  Ulley  reservoir,  issues  at  the  foot  of 
a  hill  which  is  in  pasture. 

The  only  other  important  contributor  to  the  high  level  water  is  the 
WeHgate  spring,  which  issues  under  the  Wellgate,  a  street  situated  in 
the  centre  of  the  borough  of  Rotherham. 

I  iqipend  a  table  which  shows  the  amount  estimated  as  contributed 
from  each  source  to  the  Ulley  (high  level)  supply  during  September, 
October,  and  November  1891. 
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App.  a.  No.  7. 

>n  an  Outbreak 
f  Enteric  Fever 
1  Rotberham, 
(awmanih.  and 
freasbroogh; 
y  Br*  Theodore 
'noniBOn. 


Botherham  High  Level  Water  Supply. 

September. 

October. 

November. 

From  Ulley  gathering  grounds 
„      Pinch  Mill  Spring 
„     Wellgate  Spring 

Gallons. 
300,224 
199,210 
137,076 

Gallons. 
279,276 
199,210 
137,076 

Gallons. 
284,500 
144,897 
187.076 

Total 

636,510 

615,562 

565,873 

The  foregoing  account  of  the  condition  of  the  gathering  groond:} 
renders  it  abundantly  clear  that  the  water  of  both  the  high  and  the  low- 
level  services  has  been,  and  remains,  open  to  grave  risk  of  pollution. 
Both  gathering  grounds  contain  a  great  deal  of  cultivated  land  which  is 
manured  not  onlj  with  fai*myard  but  also  with  privy  midden  refuse. 
And  sewage  from  villages,  as  well  as  from  detached  houses,  finds  iU 
way  into  the  water  supply,  more  especially  on  the  Ulley  (high  level) 
gaUiering  grounds.  Further,  one  cannot  but  regard  with  the  utmost 
distrust  a  supplemental  source  of  supply  such  as  the  Wellgate  springt 
which  issues  in  the  centre  of  a  town  of  over  40,000  inhabitants. 

If  corroboration  be  wanted  of  the  doubtful  quality  of  RotherJiaQi 
water  indicated  by  the  facts  of  my  survey  of  its  sources,  corroboration 
is  to  hand  in  reports  by  the  county  analyst  for  the  West  Riding  oi 
samples  of  this  water  supply  submitted  to  him  by  the  Rotherham 
Sanitary  Authority.  Again  and  again  this  analyst  has  shown  the  water 
drawn  from  taps  in  Rotherham  to  contain  excess  of  chloride  and  nitrates 
and  too  large  a  proportion  of  free  and  albuminoid  ammonia,  with  high 
figures  also  under  the  head  of  **  oxygen  required."  And  he  has  reported 
to  similar  effect  on  water  samples  taken  from  brooks  in  the  gathering 
grounds,  and  from  the  Aldwarke  and  the  Finch  Mill  springs.  As 
regards  the  WeUgate  spring,  his  analyses  are  of  a  still  more  compro- 
mising nature.  I  have  had  submitted  to  me  five  certificates  of  analysis 
of  this  water,  one  made  in  1886,  three  in  1890,  and  one  in  1892.  In 
every  one  of  them  is  there  indication  of  seiious  and  similar  contami- 
nation of  a  sort  which  the  analyst  considers^  in  at  least  one  instance,  to 
point  to  **  pollution  by  urine,  cesspool  drainage,  or  similar  impurity.". 

Appended  to  this  report  are  copies  of  certificates  of  analysis  of  high- 
level  tap  water,  low-level  tap  water,  and  of  water  from  each  of  the 
three  springs — Pinch  Mill,  Aldwarke,  and  Wellgate.  So  far  as  tap 
water  and  Wellgate  water  are  concerned,  the  certificates  selected  are 
not,  as  regards  either,  those  showing  the  least  satisfactory  results.  A 
single  sample  only,  in  each  instance,  of  the  Pinch  Mill  and  of  the 
Aldwarke  waters  appears  to  have  been  analysed. 

Summary. 
The  facts  obtained  by  me,  and  embodied  in  this  report,  afford  strong 
indication  that  the  outbreak  of  enteric  fever  in  the  Rotherham,  Raw- 
marsh,  and  Greasbrough  districts  in  the  autumn  of  1891,  was  due, — not 
to  defects  connected  with  sewerage,  drainage,  or  excrement  dispo9al ; 
not  to  a  contaminated  milk  supply : — But  to  the  public  water  service  of 
these  districts,  esi)ecially  to  one  particular  section  of  it,  viz.,  that  known 
as  the  high  level  supply.  And  further,  there  is  like  indication  that  on 
previous  ocaisions  this  same  section  of  the  Rotlierhani  water  supply  has 
been  similarly  detrimental  to  the  health  and  lives  of  the  inhabitants  of 
Rotherham  and  Rawmarsh.  These  facts,  combined  with  the  data 
fnrnishe<l  regarding  the  several  sources  of  the  Rotherham  water,  deser\*e 
the  serious  consideration  of  the  Town  Council  in  connexion  with  the 
question  of  the  water-supply  of  the  districts  reported  on. 
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ADDENDA.  App.A^Ncr. 

/  A  \  On  nn  Outbreak 

^-^'f  of  Enteric  Perer 

Aldwarre  bFKiN(i.  RAwmanh, mmI 


No.  1,  Surrey  Street.  Sheffield,      bv  Dr.  TiModore 
November  12tli,  1886.  Tliomion. 

liPORi  on  a  Sahple  o!  Dbixkixg  Water,  received  from  the  Corp<iration- 
of  the  Borough  of  Rotherham,  on  October  26th,  1886.  Sample  Mark, 
"  No.  28." 

Phyvieal  characters : — 
llic  8iikmple  coiitaiiicd  no  suspended  matter. 
Appearance  of  a  column  two  feet  in  length,  clear  and  colourless. 
Taste,  normal. 
Smell,  none. 

On  anali-sis,  the  sample  gave  the  following  results  : — 

Total  solid  matter  ...     22  *  68  grains  per  gallon. 

Non- volatile  matter        -  -  -    17 '  08 


Loaa  on  ignition        •  .      5 '  60 


»»  »i 


»>  If 


Chlorine  .  -  •  .  .      2'25  ,,  „ 

(Equwaleni  to  chloride  of  sodium^  3 '  71  ^ratn«.) 

Nitroge^i,  existing  as  nitrates  and  nitrites,  moderate. 
Lead  and  other  i)oi8onous  metals,  none. 

The  sample  had  a  hardness  of  15*5  degrees.  (Each  degree  represents  a 
oap^ettrwfing  power  equivalent  to  that  produced  by  one  grain  of  chalk  per 
won.) 

The  oxygen  refjuircd  by  the  changeable  organic  and  other  oxidisablo 
latter  amounted  to  none  parts  per  million  of  the  Avater. 

On  distillation  the  sample  yielded : — 

Free  ammonia  -  -  -  -     '05  parts  per  million. 

Albuminoid  ammonia  -  -  -     *08  „  „ 

The  results  recorded  under  the  heads  of  "chlorine,"  and  "nitrogen 
existing  as  nitrates  and  nitrites,*'  show  that  the  Avater  is  not  of  unexcep- 
ooablo  origin,  but  the  figures  under  the  heads  of  "  oxygon  required," 
free  ammonia,"  and  "albuminoid  ammonia."  ])oiut  to  a  i>rosent  satis- 
kCtoxy  freedom  of  the  water  from  objectionable  traces  of  readily  cbange- 
Ae  or  putrescible  nitrogenous  organic  matter.  Taken  generally,  the; 
lalytical  results  afford  no  indication  that  the  water  is  unfit  to  drink. 

(Signed)        Alfrkd  H.  Allen. 


(B.) 
Pinch  Mill  Sfkim,. 


No.  1,  Surrey  Street,  Sheffield, 
November  12th,  1S8(». 
^EPORT  on  a  Sample  of  Drinking  Water  received  from  tlie  Corporation 
of  the  Borough  op  Rotherham,  on  October  26th,  1886.     Sample  Mark, 
«No.29." 

Physical  characters : — 

The  sample  contained  no  su.**pentled  nuitter. 

Appearance  of  a  column  two  feet  in  length,  clear  and  c«)l(Mirless. 

Taste,  normal. 

Smell,  none. 
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Apf.  a.  No.  7.       On  analysis,  the  sample  gave  the  following  results : — 
On  an  Outbwsak  Total  solid  matter  -  -  -    21  *  84  grains  per  gallon. 

?' Sl!!?^*l^*^®'^          Non-volatile  matter        -            -            -13-58 
in  Botherham,  

Bawnuursh,  and  " 

Ghreaabrongh;  Loss  on  ienition  -  -      8*2b  „  », 

tor  Dr.  Theodore  "  — «- 

Thomion.  ^, ,     .  -•    tr. 

Chlorme  -  -  -  -  -      1*50  „  „ 

{Equivalent  to  ohlaride  of  sodium,  2*47  grame.) 

Nitrogen,  existing  as  nitrates  and  nitrites,  high. 

Lead  and  other  poisonous  metals,  none. 

The  sample  had  a  hardness  of  12*5  degrees.  (Each  degree  repreientt 
a  soap-destroying  power  equivalent  to  that  produced  hy  one  grain  of  chdk 
per  gallon.) 

The  oxygen  required  by  the  changeable  organic  and  other  oxidisable 
matter  amounted  to  *  00  parts  per  million  of  the  water. 

On  distillation  the  sample  yielded : — 

Free  ammonia  -  -  -    '  03  parts  per  million. 

Albuminoid  ammonia  -  -    '06  ,,  ,, 

The  results  recorded  under  the  heads  of  ''chlorine**  and  "  nitrogen 
"  existing  as  nitrates  and  nitrates,"  show  that  the  water  is  not  of  an  un- 
exceptionable origin,  but  the  figures  imder  the  heads  of  *' oxygen 
required,*'  **free  ammonia,"  and  "albuminoid  ammonia,"  point  to* 
present  satisfactory  freedom  of  the  water  from  objectionable  traces  of 
readily  changeable  or  putrescible  nitrogenous  organic  matter.  Taken 
generallv,  the  analytical  results  afford  no  indication  that  the  water  is 
unfit  to  drink. 

(Signed)        Alfsed  H.  Allek. 


(0.) 
Wellgatb  Speing. 


Public  Analyst's  Laboratory, 

67,  Surrey  Street,  Sheffield, 


October  3rd,  1890. 

Repokt  on  a  Sample  of  Drinking  Watek  received  from  the  Gorpobahon 
of  the  BoBoUGH  of  BoTHEBHAM,  ou  September  29th,  1890.  Sample 
Mark,  "  No.  44f." 

Physical  characters : — 

Suspended  matter,  none. 

Appearance  of  a  column  two  feet  in  length,  clear  and  colourless. 

Taste,  normal. 

Smell,  none. 

On  analysis,  the  sample  gave  the  following  results : — 

Total  solid  matter  -  -  -    35  *  14  grains  per  gallon. 

Non-volatile  matter  -  .  -    26  *  63 


ft  f» 


Loss  on  ignition  -  -      2 '  35 

Chlorine     -  -  -  -  -      8*51 

{EquivaXent  to  chloride  of  sodium,  3 '  87  grains.) 

Nitrogen,  existing  as   nitrates  and  ni- 
trites      -  -  .  -  -      0*93 
(Equivalent  to  anhydrous  nitric  add,  3 '  59  grains.) 

Lead  and  other  poisonous  metals,  none. 

The  sample  had  a  hardness  of  16*2  degrees.    (Each  degree  TwreBmU»  a 
soap'd£$troying  power  equivalent  to  that  produced  hy  one  grain  ofehdUcper 


M  If 


M  »» 


>»  >• 
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The  oxygen  required  by  the  changeable  organic  and  other  ox idi sable     App.A.Ko.7. 

latter  amounted  to  0  *  19  parts  per  million  of  the  water.  q^  unoj^brttk 

rv      •...«.   ..         .t  1       .1-11  of  Enteric  P©?er 

On  distillation,  the  sample  yielded : —  in  Botherham, 

TM-  •  n    .\i         ±  -^^'  Rawiuanh,  aiuL 

Free  ammonia         •  -  -  •    0  *  01  parts  per  million.      Greosbrongh ; 

Albuminoid  ammonia  -  •  -     006         ,,  „  by  Dr.  Theodora 

Thomson. 

These  results  are  not  satisfactory.  The  proportion  of  chlorides  and 
itrates  are  in  excess  of  those  met  with  in  water  of  unexceptionable 
igin,  and  ])oint  to  contamination  to  a  notable  extent  by  drainage  or 
milar  imparity.  The  polluting  matter  has  subsequently  undergone 
»lerably  complete  destruction  by  oxidation  ;  but  as  a  cnange  of  conditions 
light  interfere  with  this  process  of  spontaneous  purification,  the  water 
lUst  be  regarded  with  serious  suspicion,  and  if  its  use  for  drinking  be 
mtinued  its  effects  should  be  carefully  watched. 

(Signed)        Alpred  H.  Allex. 


(D.) 

High  Levsl  Tap  Water. 

Public  Analyst's  Laboratory, 

67,  Surrey  Street,  Sheffield, 

September  25th,  1891. 
Sbport  on  a  Sakplb  of  Dbixking  Watilr,  received  from  the  Corporation 
of  the  Borough  of  Bcthebhak,  on  September  10th,  1891.     Sample 
Mark,  '*  No.  51.'* 

Physical  characters : — 

Saspended  matter,  none. 

Appearance  of  a  column  two  feet  in  length,  clear  and  colourless. 

Taste,  normal. 

Smell,  none. 

On  analysis,  the  sample  gave  the  following  results : — 
Total  solid  matter  -  -  -24-64  grains  per  gallon. 


Non-volatile  matter  -  -  -    23  *  24 


>>  >» 


Loss  on  ignition         -  -      1  •  40 


>«  f> 


>j  >i 


Chlorine    -  •  -  -  -      1  *  55 

[Equivalent  to  chloride  ofeodium,  2  *  55  grmna,) 

Nitrogen,  existing  as  nitrates  and  ni- 
trites     -  -  ...      0-46 
(Equivalent  to  anhydrouB  niiric  acid,  1  *  77  grains.) 

LcAd,  and  other  poisonous  metals,  none. 

The  sample  had  a  hardness  of  12 '  0  degrees.  (Each  degree  represents  a 
lap-^kttroying  power  equivalent  to  that  produced  hy  one  grain  of  chalkper 

The  oxygen  required  by  the  changeable  organic  and  other  oxidisablo 
latter  amounted  to  0  *  72  parts  per  million  of  the  water. 

On  distillation,  the  sample  yielded: — 

Free  ammonia     -  -  -  -    0  *  02  parts  per  million. 

Albuminoid  ammonia     -  -  -    0  *  10        „  „ 

These  results  show  the  water  to  be  fairly  free  from  readily  changeable 
rganic  matter,  though  tbere  is  evidence  of  the  partial  origin  of  the  water 
L  the  drainage  from  onltiyated  land. 

(Signed)       Alpred  H.  Allek. 


S    76910. 
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A  PP.  A.  No.  7. 

OnanOuthi'i'uk 
of  Kitteric  Fcv«»r 
in  Bntherhum. 
RaMrnuirsIi.unil 
Groiuibrough : 
by  Dr.  ThtHidorc 
Tnomsoii. 


(E.) 

Low  Level  Tap  Water. 

Public  Analyst's  Laboratory, 

67,  Surrey  Stroot,  Sheffield, 

October  12th,  1891. 
Repobt  on  a  Sample  of  Duixking  Water  received  from  the  OoRPORAiioy 
of  the  BoROL'GH  of  RoTUERHAM,  Oil  September  30th,  1891.    Sample 
Mark,  *»Ko.  .V2." 

Physical  characters : — 

Suspended  matter,  none. 

Appearance  of  a  column  two  feet  in  length,  clear  and  colourless. 

Taste,  normal. 

Smell,  none . 

On  analysis,  the  sam])le  gave  the  following  results  : — 

Total  solid  matter  ...    2«)'  86  gra  ins  per  gallon. 

Non-volatile  matter  -  - 


.     19-60 


Loss  on  ignition 


1-26 


If 


If 


»» 


V 


Chlorine    -  -  -  -  -      1;70 

{Equiv  ilent  to  chloride  of  sodium,  2  '80  grains.) 

Nitrogen,   exii^ting  as  nitrates   and  ni- 
trites     -  -  -  -  -      0  •  46   ^ 
(Equivalent  to  anhydrous  nitric  acid,  1 '  77  grains.) 

Lead,  and  other  poisonous  metals,  none. 

The  sample  had  a  hardness  of  12  '  6  degrees.  (Each  degree  represents  ^ 
S(Mip'destrmjing  power  equivalent  to  that  produced  hy  one  grain  of  chalk p^f 
gnuon.) 

The  oxygen  required  by  the  changeable  organic  and  other  oxidisable 
matter  amounted  to  0  *  63  parts  per  million  of  the  water. 


On  distillation,  the  8am])le  yielded : — 

Free  ammonia    -  -  - 

Albuminoid  ammonia    - 


0  *  16  parts  per  million. 
0-16 


»« 


The  proportions  of  chlorides  and  nitrates  are  in  excess  of  thooe  met 
with  in  water  of  unexceptionable  origin,  the  abnormal  figures  beins 
doubtless  due  to  the  partial  origin  of  the  water  in  drainage  from  caltiTatea 
land.  The  figures  recorded  under  the  heads  of  **  free  ammonia  "  and 
'*  albuminoid  ammonia  "  point  to  the  presence  of  undesirable  traces  of 
readily  changeable  organic  matter. 

(Signed)        Alfred  H.  Allex. 
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No.  8.  App.  A.No.  8. 

On  an  Oatbn«k 

Report  on  an  Octureak  of  Typhoid  Fever  in  the  Borough   of  ?n]?^'*^*LJir*' 
King's  Lynn,  Norfolk  (1892)  ;  by  Dr.  R.  Bruce  Low.  b%l?!uir*°* 

The  Board  received,  on  March  25th,  an  intimation  from  Mr.  S.  M. 
•  W.  Wilson,  the'Medical  Officer  of  Health  of  the  Urban  Sanitary  District 
of  King's  Lynti,  that  an  outbreak  of  typhoid  fever  had  occurred  there  ; 
and  on  April  18th  Mr.  Wilson,  in  compliance  with  the  Board's  request, 
farther  reported  on  the  epidemic.  In  view  of  the  facts  thus  elicited, 
the  Board  decided  on  an  investigation  of  the  outbreak  by  an  officer  of 
the  Medical  Department,  and  I  was  entrusted  with  this  duty.  Owing 
to  other  official  engagements  I  was  not  able  to  visit  the  locality  till 
May  31st,  on  which  day  and  subsequently  I  made  the  investigation. 

On  arriving  at  King's  Lynn  I  ascertained  that  the  outbreak  had  also 
imph'cated  Gaywood,  practically  a  subui^b  of  King's  Lynn,  though 
situated  in  the  Freebridge  Lynn  Bui-al  Sanitary  District,  and  accordingly 
I  received  instructions  to  extend  my  inquiry  into  the  latter  district. 

King's  Lynn  Urban  Sanitary  District. 

The  borough  of  King's  Lynn,  with  an  area  of  3,090  acres,  had  at  the 
last  census  a  population  of  18,265.  The  town,  which  lies  on  the  right 
bank  of  the  Oiise,  a  navigable  river  at  this  point,  is  about  a  mile  and  a  half 
long  by  about  half  a  mile  broad.  It  is  built  upon  an  alluvial  Hat,  and 
is  intersectetl  at  various  points  by  four  rivulets,  or  " fleets"  as  they  are 
locally  termed,  which  empty  themselves  into  the  river.  Many  of  the 
streets  in  Lynn  are  narrow,  and  in  certain  quarters  there  are  courts  or 
yards  thickly  populated  and  entered  by  narrow  passages.  These  courts 
or  yards,  many  of  which  are  unpaved,  are  frequently  sun*ounded  by 
high  walls  which  exclude  sunlight  and  prevent  free  circulation  of  air. 
Dwellings  in  these  courts  are  not  infrequently  in  bad  repair,  and  they 
tend  to  be  overcrowded.  In  business  quarters  of  the  town  as,  for 
instance,  in  King  Street,  parallel  with  the  river  front,  and  in  the  more 
recently  built  parts  of  Lynn,  the  streets  are  more  open  and  houses  are 
larger  and  of  a  better  class. 

The  population  is  employed  in  a  variety  of  ways  ;  at  the  docks,  at 
two  large  iron  works,  at  flour  and  oil  mills,  and,  in  addition,  in  the 
nsual  trades  and  occupations  of  a  country  town.  There  are  about 
100  fishing  boats  sailing  from  the  port,  and  these  employ  between  300 
and  400  hands. 

The  public  drainage  consists,  in  the  older  parts  of  King's  Lynn,  of 
short  sections  of  brick  sewers,  constructed  some  years  ago  and  discharging 
by  different  outfalls  directly  into  the  Ouse  or  into  one  or  other  of  the  fleets. 
For  the  northern  and  eastern  part  of  the  town  a  long  length  of  sower 
was,  a  few  years  ago,  laid  down.  This  sewer,  which  receives  the  sewage 
of  more  than  half  of  the  houses  in  the  town,  has  an  outfall  near  the  old 
dock,  and  is  generally  known  as  the  "  dock  culvert."  For  a  considerable 
distance  it  is  an  egg-shaped  brick  sewer,  and  throughout  it  is  ventilated 
at  intervals  by  openings  at  the  street  level.  Here  and  there  shafts  have 
been  carried  up  above  the  level  of  the  house  roofs.  There  arc  several 
antomatic  flushing  tanks  at  the  ends  of  branch  sewers.  Few  of  the 
sewers  appear  to  be  self  cleansing.  Deposit  takes  place  in  nearly  all  of 
them.  The  tide  dams  up  the  sewage  in  all  for  several  hours  daily. 
Private  drainage  is  effected  by  ordinary  pipe  drains.     Gullies  in  yards 
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Afp.  A^No.  8.  are  mostly  trapped.  Rainfall  pi[)ea  usually  pass  directly  into  the  drains.. 
inanOatbreak  In  8omc  eases  sink  pipes  are  not  diseonnected,  but  the  majority  ot 
i^g^fL^n**^  houses  have  no  sinks  indoors.  Soil  pipes  in  some  cases  are  ventilated; 
7 Dr.  Low.         much  improvement  in  this  respect  has  been  effected  of  late. 

Excrement  disposal  is  now  in  large  part  by  waterelosets,  the  majority 
of  which  are  situated  out  of  doors.  The  closets  are  supplied  with 
flushing  boxes,  and  generally  they  are  kept  clean  and  in  good  repair. 
It  is  estimated  that  there  Jire  still  about  1,600  privies  in  the  town.  The 
privy  pits,  many  of  them  uncemented,  are  often  sunk  2  or  3  feet 
below  the  level  of  the  ground.  They  are  emptied  by  the  Sanitary 
Authority's  workmen  ;  a  few  owners,  who  prefer  to  see  to  the  cleansing 
of  their  own  privies,  deposit  their  privy  contents  on  land  outside  tlie 
town.  A  few  privies  have  moveable  receptacles.  In  some  courts  the 
closet  accommoilation  is  inadequate.  Thus  I  saw  an  instance  where 
there  was  provided  a  double  privy  over  a  single  pit  (6  ft.  x  3  ft.  x  3  ft.) 
for  eight  houses  containing  30  persons.  Privies  are  occasionally  toa 
close  to  the  dwellings.  In  the  process  of  emptying  some  privy  pits  the 
contents  have  to  be  carried  through  the  houses. 

Refuse  disposal, — House  refuse  is  commonly  stored  in  moveable 
receptacles,  which  are  emptied  by  the  employes  of  the  Sanitar}*  Autho- 
rity. But  in  some  confined  yards  refuse  is  thrown  into  a  corner  and 
causes  nuisance.  The  aslies  and  house  refuse,  together  with  the  filth 
from  privy  pits,  are  carted  away  by  the  Sanitary  Authority  to  a  tip  on 
the  southern  outskirts  of  the  town.  This  stuflT  is  sold  as  manure  to 
farmers  and  others.  At  the  date  of  ray  visit  there  was  an  accumulatioD 
at  the  tip,  estimated  to  consist  of  about  2,000  loads.  The  refuse,  before 
sale,  id  roughly  sifted,  so  as  to  remove  bottles,  tins,  or  such  articles. 

The  water  supply  is  drawn  from  the  Gaywood  or  Grimstone  River^ 
which  rises  about  7  miles  away,  in  a  series  of  springs  issuing  from  the 
chalk  in  and  around  the  village  of  Grimstone.  The  river  fed  by  the 
water  of  these  springs  flows,  in  its  passage  to  the  town,  through  culti- 
vated land  and  meadows.  In  the  last  mile  and  a  half  of  its  course  the 
river  Bkirts  the  village  of  Gaywood,  some  cottage  gardens  of  which,  as 
well  as  of  houses  in  Gaywood  Boad,  abut  upon  the  river  bank.  The 
intake  is  close  to  the  town  and  within  the  borough  boundary. 

Dairies  and  cowsheds  are  registered,  and  regulations  respecting  them 
have  recently  been  allowed  by  the  Local  Government  Board. 

Slaughter-houses  are  registered.  Byelaws  for  regulating  them  wera 
allowed  in  1884. 

Byelaws  relating  to  nuisances,  to  new  streets  and  buildings,  and  to 
markets  were  also  allowed  in  1880.  A  series  of  regulations  for  private 
drains,  under  section  21  of  the  Public  Health  Act,  1875,  was  adopted  by 
the  Sanitary  Authority  on  March  19,  1884. 

Infections  diseases. — The  Infectious  Disease  (Notification)  Act  of 
1889  has  been  adopted,  and  came  into  force  in  the  borough  on  Mai*ch  1, 
1890.  Three  years  ago  an  instalment  of  a  new  isolation  hospital  was 
erected  on  the  southern  outskirt  of  the  town,  with  accommodation 
for  six  beds.  The  plan  provides  for  another  pavilion  of  the  same 
dimensions  as  the  flrst.  There  exists  on  the  site  an  old  cottage, 
adjoining  the  hospital  and  connected  with  it  by  a  covered  way.  This 
cottage  can  be  made  use  of  for  administration  purposes ;  the  nurse  sleeps 
here,  and  cooking  is  also  done  in  it  for  the  patients.  Only  one  case 
(of  scarlet  fever)  has,  however,  been  treated-  in  the  hospital  since  it  wai 
built. 
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ITie  only  disinfection  of  clothing,  bedding,  Ac,  practised,  is  fumigation  App.  A,  No.  fl 
by  burning  sulphur  in  a  chamber.  ^       Outbwi 

The  In^tious  Disease  (Prevention)  Act  of  1890  has  been  adopted,  of  Tjrphold  Fe 
«nd  came  into  force  on  Augiust  1,  1891.  by  dI^^lIoJ?^ 

The  Public  Health  Acts  Amendment  Act  of  1890  similarly  came  into 
force  on  September  15,  1891. 

The  King's  Lynn  Urban  Sanitary  Authority  is  also  the  Sanitary 
Authority  for  the  King's  Lynn  Division  of  the  Port  of  Lynn. 

Gatwood,  in  toe  Frbebridqk  Lynn  Uural  Sanitary  District. 

Gaywood  had  a  population,  at  the  last  census,  of  952,  with  an  area  of 
2,335  acres.  It  adjoins  King's  Lynn  on  its  eastern  outskirt,  and  is 
practfcaliy  a  suburb  of  that  town.  The  centre  of  Gay  woo<l  is  not  more 
than  three-quarters  of  a  mile  from  the  borough,  and  there  is  constant 
<lai]y  communication  between  the  two  places. 

Sewerage. — The  sewers  of  King's  Lynn  extend  into  the  village  of 
Gaywood.  There  are  roadway  ventilators  along  the  main  sewer,  and  a 
flushing  tank  is  situated  at  the  point  where  the  sewer  from  Gaywood 
joins  the  borough  main  sewer. 

Excrement  disposal  is  mostly  by  pit  privies  situated  in  l>ack  yards  or 
gardens.  These  pits  are  emptie<l  at  long  intervals  by  the  occupiers,  and 
the  contents  arc  spread  upon  their  gardens  or  allotments. 

House  refuse  is  accumulated  in  uncovered  ashpits  or  in  heaps  on 
private  premises  to  be  afterwards  disposed  of  upon  land. 

Water  supply. — A  considerable  part  of  the  village  is  supplied  with 
the  Lynn  town  water  service,  but  some  houses  at  the  eastern  extremity 
of  the  village  derive  their  supply  from  two  shallow  wells.  A  few 
persons  whose  gardens  abut  ujion  the  river,  or  are  near  it,  get  water  by 
**  dipping  "  from  the  river. 


Typhoid  Fever  at  King's  Lynn. 

Typhoid  fever  is  by  no  means  a  new  disease  in  Kin;j;'s  Lynn.  During 
the  last  ten  years  this  malady  has,  in  nearly  every  year,  been  causing 
mortality  in  the  town.  From  the  local  death  returns  I  have  con- 
stractcil  the  following  table  relating  to  fatal  typhoid  fever  and  diarrhoea 
in  King's  Lynn  from  1882  to  1891  inclusive : — 

Table  I. — Showing  deaths  from  Typhoi<l  Fever  and  from  Diarrhoea 
and  Dysentery  in  the  borough  of  King's  Lynn  from  1H82  to  1891, 
inclusive. 


1H8S.!  188«. 


18W. 


1886. 


1887.;  188S. 


188X). 


1801. 


Dettbt  from  tyi>hoid  fe?er    • 
Bcithi  from  duurrhoea  and 
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1 

3 
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of  typhoid  came  under  notice  of  Medical  OflQcer  of  Ilcwlth.    Three  of  them  were 

Ittdad  ffl  from  thipa  arriTing  at  the  port. 
t  Mctillealion  oame  into  fbroe  March  1st.   To  the  end  of  the  year,  ten  cases  were  notified. 
IDisiiif  1091  thirteeii  typhoid  caseii  were  notified. 
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PP.  A.  No.  8.  As  regards  prevalence  of  typhoid  fever  since  Xotification  came  into 
laaOotbraak  ^^^^e,  there  occurred  between  September  1890  and  Februar}'  1891,  a 
Typhoid  Fever  small  crop  of  10  cases  of  this  fever.  From  February  till  September 
8 Lynn;    j^ggj^   j^^  ^.^j^  ^j^  ijj^  disease   was   notified   in    the   boi 


dJt^LoJJ;  •  1891  no  ca.se  ot  the  disease  was  notified  in  the  borough.  But  in 
September  and  in  succeeding  months,  this  disea.se  again  began  to  show 
itself,  so  that  by  December  31  ten  cases  had  occurred  in  King's  Lvnn. 
Meanwhile  three  cases  of  fever  had  occurred  in  Gay  wood,  only  one  of 
which  was  notified,  as  will  be  .seen  later  on. 

During  January  and  early  February  1892  only  one  case  of  typhoid 
fever  was  reported  in  the  borough,  and,  .so  far  as  could  be  learnetl, 
diarrhoea  was  not  more  prevalent  than  usual  in  the  place. 

History  of  the  Outbreak  of  1892. 

The  recent  epidemic  of  definite  "  fever "  was  preceded  by  a  severe 
and  widespread  outbreak  of  diarrhoea,  which  dated  from  the  last  three 
days  of  February,  viz.,  27th,  28th,  and  29th.  The  diarrhoea  of  this 
outburst  attacked  all  classes  of  persons  and  invaded  most  localities  in 
the  town.  Sometimes  every  member  of  an  invaded  household  suffered. 
In  the  majority  of  cases  the  illness  lasted  a  week  or  10  days ;  and  in 
many  cases  th(M"e  were  along  with  the  diarrhoea  symptoms,  elevation  of 
temperature  and  sometimes  sore-throat.  Early  in  March,  with  the 
waning  of  the  diarrhoea  outburst,  more  pronoimced  .symptoms  of  typhoid 
fever  began  to  api>ear,  and  such  cases  soon  became  numerous.  After- 
wards, during  April,  May,  and  early  June,  though  fever  cases  continued 
to  occur,  they  were  in  fewer  numbers,  many  of  them  being  secondary 
cases  in  previously  invaded  houses. 

On  my  arrival  in  King's  Lynn  I  conferred  with  Mr.  Wilson,  the 
Medical  Officer  of  Health  for  the  borough,  and  with  Dr.  Plowright,  the 
Medical  Officer  of  Health  for  the  Freebridge  Lynn  Rural  Sanitary 
District.  From  these  gentlemen  I  learned  that  at  the  beginning  of  the 
outbreak  under  investigation  there  existed  some  difference  of  opinion  as 
to  the  nature  of  the  malady  which  was  manifesting  itself  in  the  borough. 
It  appears  that  infiuenza  bid  been  epidemic  in  the  neighbourhood  about 
the  end  of  1891 ;  and,  when  at  the  end  of  February  1892  a  sudden 
increase  of  illness  accompanied  with  diarrha?a  appeared,  the  opinion 
formed  by  some  of  the  medical  men  was  that  **  gastric  influenza " 
afforded  an  explanation  of  the  symptoms.  Even  up  to  the  date  of  my 
arrival  in  Lynn  this  opinion  was  still  held  by  some,  who  contended  that 
typhoid  fever  did  not  and  had  not  existed  in  the  borough.  In  reference, 
therefore,  to  this  doubt  as  to  the  nature  of  the  current  malady,  I  took  the 
opportunity,  in  company  always  with  the  medical  men  in  attendance,  of 
visiting  several  of  the  patients  who  were  still  under  me<lical  treatment. 
From  what  I  saw  I  had  no  hesitation  as  to  the  di.«5ease  being  typhoid 
fever.  At  the  same  time  it  is  not  to  be  denied  that  a  number  of  the 
earlier  cases  failed  to  present  in  a  definite  way  the  customary  symptoms 
of  this  disease,  and  consequently,  1  can  well  understand  there  hiaving 
been,  at  first,  hesitation  as  to  diagnosis.  But,  however  this  may  liave 
been,  lat«*r  experience  of  the  cases  induced  the  medical  men  of  Lynn, 
almost  without  exception,  to  agree  in  pronouncing  the  current  fever  to 
have  l>een  true  typhoid  fever. 

From  Table  XL  a  general  view  of  this  epidemic  illness  may  be 
gathered.  This  table,  while  including  all  fever-stricken  households,  does 
not  pretend  to  comprise  the  whole  of  the  houses  invade<l  by  diarrhoea. 
As  regards  the  latter  malady  only  those  households  are  taken  into 
account  re.««pecting  which  definite  information  was  obtainable. 


Table  II. — Showing  month  by  month,  from  SoptomlKT   1891  to  June    App.a.  No.8. 
1892,  the  ascertained  number  of  houses  invaclod  by  DiaiTluwi  or  by  OnanOnUimik 
*•  Fever"  in  King's  Lynn  and  Gray  wood,  with  thV  total   attacks  in   hl^lSiSJ^'' 
sach  houses,  and  the  deaths.  by  Dr.  LowT 
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*Cght  of  these  cases  occurred  in  one  hniisoat  Gaywood  within  the  period  from  tlic  middle  of 
NoTBDber  1891  to  the  middle  dt  March  1892.  £very  inmate  of  the  house  was  attacked  in 
aoocesuon»  but  none  of  the  cades  were  notified,  see  p.  78. 

t  This  figure  includes  the  death  of  a  child  axed  two  years,  ccrtitiod  as  duo  to  "tuberculosis 
ind  eninitis,  one  month."  Bat  inasmuch  as  three  ca^es  of  eutoric  fever  occurred  shortly  after- 
waids  in  the  same  household,  the  medical  attendant  has  now  little  doubt  that  this  child's  fatal 
enteric  fever  also. 


tot  the  16  deaths  only  one  was  certified  from  diarrhoea,  viz.,  a  child  aged  13  mouthti,  in  which 
ise  "teethini^  "  was  given  also  a^  a  cause  of  death.    A  relative.wi 


vfaieh  iMted  a  fortnight. 


.was  at  the  time  ill  with  diarrhoia. 


Separating  the  cases  subsequently  recognised  as  typhoid  foyer  from 
cases  that  appeared  to  haye  been  diarrhoMi  only,  I  hnw  plaeiHl  in 
Table  III.  the  number,  from  Januar}*  to  June,  of  houses  inyaded  week 
by  week  by  unquestionable  typhoid  feyer. 

Table  III- — Showing  number  of  houses  inyaded  by  ilhiess  that  proyed 
to  be  T}'phoid  Feyer  in  King's  Lynn  and  Gaywooii  in  each  week 
from  January  1st  to  June  Uth,  1892. 


Janoary 

» 

February. 

3Iarch. 

April. 

May. 

June. 

9 

16     2S 

30 

6 

IS 

20 

27 
1 

1 
0     12  1  19 

1 

26 
S 

2 
2 

9 
4 

!       i 

16     23  1  30 

1 

4       1     — 

r 

1 

1 
7     14  1  21 

1 

i 

6  1    2       1 

1 

1 

28 
1 

%     11 

1 

- 

-i- 

1 

1 

1 

1 

1 

1 

1 

13  1  12 

11 

3 

2 

JMs.— The  dates  of  attack  refer  to  the  onset  of  diarrhoeal  8.vmptomR.  which  in  nian.v  cases 
pnaaded  by  a  week  or  more  development  of  actual  fever.  Some  ditllculty  v^as.  in  siweral 
iBilBMi,  KNmd  in  fixing  the  precise  commencement  of  illness,  and  the  datc«  then>foro  are 
only.   They  are,  however,  believed  to  be  substantially  correct. 


Of  the  total  226  cases  of  illness  mentioned  in  Tabh^  II.,  91  were 
referred  to  diarrhoea,  and  135  to  typhoid  fever.  As  regards  121  of  the 
reeogniaed  tjrphoid  fever  cases  which  had  occurred  up  to  the  date  of  my 
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App.  a.  No.  8.     inquiry,  I  give,  in  Table  TV.,  the  facts  as  to  sex  and  age.     In  Table  V. 
nan  Outbreak    are  given  simiUr  facts  resi>ecting  the  first  sufferers  by  fever  in  invaded 

Table  IV. — Showing  incidence  as  to  ago  and  sex  in  124  cases  of 
Typhoid  Fever  occurring  in  King's  Lynn  and  Gaywood  from 
September  1891  to  June  1892. 


At  all 
Ages. 

Under  5. 

5  to  10. 
12 

1 
10  to  15. 

18      ■ 

15  to  25. 
13 

25  to  35. 

35  and 
apvards. 

Males    - 

66 

■         8 

8 

18 

Female:* 

ts 

7 

10 

8 

15 

5 

13 

Total 

124 

10 

22 

26       1 

1 

28 

13 

25 

Table  V. — Showing  incidence  as  to  age  and  sex  in  first  sufferers  bj 
Typhoid  Fever  in  families  invaded  during  the  period  from  February 
27th  to  March  31st. 


1 

^^j!*     Under  5. 
Ages.    , 

1 

5  to  10. 

10  to  15. 

15  to  25. 

25  to  35. 

85aad 
upwards. 

Males 
Females 

27 
14 

■ 

2  4 

1 

3  5 

• 

7 
2 

5 

6 

1 

8 
3 

Total  - 

41 

1 

5 

9 

9 

5 

7 

6 

Of  the  total  135  recognised  typhoid  fever  cases  occurring  from  January 
to  June,  1 IG  were  referred  to  King's  Lynn  ond  19  to  Gaywood.  This 
number,  135,  is  not,  however,  to  be  regarded  as  representing  the  full 
extent  of  the  fever  epidemic.  The  diarrha^a  att^icks  which  ushered  it  in, 
and  which  <'annot  be  dissociated  from  the  fever  that  follow^ed,  were 
estimateil  by  various  authorities  at  "hundreds,"  and,  as  has  l)een  said, 
affected  rich  and  poor  quarters  of  the  town  alike ;  no  class  or  age* 
appearing  to  escape.  Many,  no  doubt,  were  slight  cases,  and  a  numlier 
of  the.«^  wen*  treattMl  by  local  druggists ;  only  the  severer  cases,  some  of 
which  lasted  two,  thn»e,  or  even  four  weeks,  came  under  medical  obser- 
vation. But  medical  testimony  goes  to  show  that  these  diarrhcral 
attacks  were  characterised  by  feverishne.«s  and  alxlominal  tenderness, 
with  the  diarrha^a.  The  stools  were  light  in  colour,  and  in  a  few 
in.«itance^  contained  streaks  of  blood.  Then^  was  connuonly  persistent 
headache  with  subsequent  prostration  and  in  some  cases  loss  of  flesh. 
Sometime.s  it  was  found  that  while  several  memlxTs  of  the  household  or 
even  the  whole  familv  were  attacked  with  diarrha'a,  onlv  one  of  them 
was  subsequently  recogni.s?d  to  have  develoix»d  tyjihoid  fever,  during 
continuance  of  an  illness  which  (hited  its  commencement  from  the 
diarrhoea  from  which  the  family  generally  ha*!  suffered.     The  following 

♦  The  master  of  St.  John's  Boys'  School,  on  referring  to  bis  log  book,  informed 
mc  that  the  attec dance  for  the  ireek  ending  March  4th  was  '*  thin/'  and  h«  fays 
pirents  sent  word  to  him  that  their  children  could  not  come  to  school  as  thej  wen 
ill  with  diarrhcta. 
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is  an  example: — On  the  afternoon  of  Satunlny,  February  27,  Mr.  I.'s  app.a. Ko.8. 
child,  aged  21  months,  showed  symptoms  of  indisposition.     Dnrin;;  the  onanOutbrMk 
evening  dijirrhcra  set  iu,  accom}>anie<i  by  sickness  and  abiloiuinal  pain.  ?f  Jn>hpid  Pere 
Next  day  Mr.  I.  himj^»lf  wa.s   .»*iiuilariy  attackc<l,  and  x\u^  same  day,  i^  Dr^^Loi?*"* ' 
February  28th,  his  sou,  a^eJ  9,  complained  of  rhilliness.     On  the  evening 
of  Monday,  February  29th,  this  boy  had  an   attack  of  diarrlia>a  and 
vomiting.     Dr.  Plowright  was  callnl  in,  and  continue<l  to  attend  him 
during   his   illness.     Notification    of  the   case,  as    typhoid   fever,  was 
received  by  the  Me<lical  Officer  of  ITculth  on  March  9th.     This  boy 
passed  through  an  onlinary  attack  and  made  a  good  recovery. 

In  further  illustration  of  the  kinship  of  this  Lynn  diarrha'a  to  con- 
tinueil  fever,  I  cite  some  facts  given  to  me  by  Dr.  K.  Ilenslowe 
Wellington,  ^ledical  Officer  of  Health  for  the  Urlwm  Sanit^iry  District 
of  Sutton  Bridge,  about  10  miles  from  King's  Lynn,  to  wliich  place 
cases  of  the  Lynn  illness  were  ini{>oiled  in  the  jxjrsons  of  three  lK)ys 
belonging  to  two  families.  The  boys  were  weekly  boarders  at  the  Kime 
school  in  Lynn  and  came  home  about  March  4th,  suffering  from  diarrhcra. 
They  had  lH?en  ill  most  of  the  week  before  they  came  home.  Dr.  Wel- 
lington was  called  in  ;  he  describes  the  illness  as  consisting  of  diarrhoea, 
att(*ndeil  with  fever,  great  lassitude,  tenderness  of  ul^ilomen,  and  slight 
gurgling  in  the  coecal  region ;  "  the  stools  were  very  suspicious  of 
typhoid."  There  was  headache  and  flushing  of  the  face.  The  tem- 
peratures of  these  boys  were  not  Uiken  regularly,  but  Dr.  Wellington 
says  he  remembers  one  of  the  cases  reaching  104^  F.  The  duration  of 
the  illness  in  each  case  was  from  flrst  to  lust  alx)ut  three  weeki.  In  one 
of  the  two  houses  a  servant  became  ill,  *'  about  10  days  after  the  boy's 
arrival,"  with  the  same  symptoms  as  given  above.  Her  attack  lasted 
only  two  weeks.  Previous  to  the  boys  coming  home  there  had  been  no 
diarrhoe-al  illness  in  Sutton  Bridge. 

It  is  not  unusual  in  widespread  epidemics  of  typhoid  fever  to  find  mild 
or  anomalous  cases  side  by  side  with  si*verer  ones,  and  scepticism  as  to 
the  nature  of  the  anomalous  cases  has  sometimes  been  attended  with 
disastrons  consequences  where  their  bowel  discharges  hav(»  been  allowed 
to  poison  the  soil  and  the  air,  and  ultimately  the  wat(T  or  food.  To 
this  point  I  shall  have  occasion  to  refer  again  further  on.  Whether  this 
Lynn  diarrhcra  was,  as  I  am  incliniHl  to  lu'lieve,  a  nianifestntiou  of 
reception  of  the  typhoid  poison,  or  was  a  malady  distinct  from  the 
fever,  it  appeannl  not  unlikely  that  both  the  diarrluca  and  the  tyidioid 
fever  had  owed  their  dissemination  to  the  same  local  (*ir(*iinistan(*(^s. 

Sakitary  Administration  in  reference  to  the  Outureak. 

During  the  epidemic  no  typhoid  fever  cases  were  admitted  to  the 
Borough  Isolation  Hospital,  but  several  patients  were  t related  in  the 
general  wards  of  the  West  Norfolk  and  Lynn  Hospital,  whieli  is  within 
the  borough  boinidary.  Disinfectants  were  issued  freely  to  all  appli- 
cants. The  town  sewers  were  flushed  daily  and  a  largo  ([unntity  of 
mrbolic  acid  was  intro<luced  into  them   each  dav.     The  clerk  to  the 

» 

Urban  Sanitary  Authority  published  on  April  9th  a  handbill  calling  the 
attention  of  the  [leople  of  Lynn  to  the  statenuints  of  the  Medieal  Ollieer 
of  Heftlth  as  to  the  danger  attending  the  existence  of  certain  structural 
defects  in  connexion  with  drains,  &c.,  as  follows  : — 

••The  inhabitants  of  any  house  having  any  of  the  following  common 
sanitary  defects  mn  a  very  grave  risk  of  contracting  daii<;crous  prcvontiblo 
disease.  Sinks  and  overflow  pipes  in  direct  commanication  with  a  sewer, 
whetlier  trap|)ed  or  nntrapped ;  defective  watcrclosots  especially  if  inside 
bonsea ;  leaKy  drains  running  underneath  houses ;  untrapped  rain  water 
pipes  xiear  windowB." 
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App.  a.  No.  8.         The  handbill  further  requested  that  where  any  such  defects  existed, 
On  an  Outbreak    infonnation  thereof  should  be  given  to  the  Iwrough  surveyor. 
f)f  Typhoid  Fever      Under  date  April  12th,  Mr.  Wilson,  the  Medical  Officer  of  Health, 
^  D!%5S)wf^"  *    s^i^t  a  letter  to  the  local  newspapers  recommending  the  inhabitants  of 

Lynn  to  boil  all  water  used  for  drinking  purposes.  In  his  letter  Mr. 
Wilson  pointed  out  that  the  public  water  supply  was  liable  to  contami- 
nation at  all  times.  Later  on  Mr.  Wilson  repeated  his  advice  abont 
boiling  the  drinking  water. 

The  Cause  of  the  Outbreak. 

In  proceeding  to  make  inquiry  as  to  the  cause  of  the  outbreak  various 
possible  factors  of  fever  were  taken  into  consideration.  The  chief  of 
them  are  represented  by  milk  supply,  sewer  air  in  its  relation  to  excre- 
ment disposal  and  drainage  circumstances,  and  water  supply :  these  will 
now  be  discussed  in  the  above  order. 

Milk  supply. — This  possible  cause  of  the  fever  had  been  investigated 
])y  the  Medical  Officer  of  Health  and  by  the  Inspector  of  Nuisances,  but 
.with  negative  results.  I,  however,  made  inquiry  again  into  the  matter 
so  far  as  the  first  50  attacks  of  the  outbreak  were  concerned.  Their 
milk  supplies  appear  to  have  been  many  and  various.  Ten  of  the 
families  first  attacked  used  no  milk  at  all ;  some  others  only  used  it  in 
small  quantities  in  tea;  aud,  fui*ther,  these  milk  supplies  in  question 
came  from  2S  different  sources.  No  milkman  had  more  than  three  of 
the  60  fever  cases  on  his  list  of  customers.  It  was  obvious,  therefore, 
that  the  hypothesis  of  contamination  of  one  or  another  milk  service 
could  not  afford  a  satisfactory  explanation  of  the  outbreak.  Meanwhile 
the  circumstance  that  the  milk  sources  of  invaded  houses  had  been  many 
and  various  appeared  in  itself  testimony  of  the  wide  diffusion  of  the 
fever.  Similarly,  the  fact  that  no  milk  retailer  had  among  his  customers 
more  than  three  invaded  families  appeared  to  indicate  that  within  the 
total  area  affected  there  was  no  very  exceptional  localisation  of  the  disease. 

Excrement  disposal, — The  waterclosets  of  the  place  had  been  thought 
of  as  giving  vent  to  specifically  polluted  sewer  air  in  and  about  houses, 
and  as  having  thus  conduced,  perhaps,  to  dissemination  of  the  fever. 
Now  there  are  in  Lynn  some  2,300  waterclosets,  but  no  more  than 
1,600  privies  ;  so  that,  on  a  hypothesis  that  waterclosets  operated  in  the 
above  way  to  cause  fever,  a  larger  incidence  of  the  disease  was  to  be 
expected  on  houses  having  waterclosets  than  on  houses  furnished  with 
privies.  But  on  investigation  this  was  not  found  to  be  the  case,  as  is 
shown  in  Table  VI.  ; — 

Tablk  VI. — Giving  the  number  of  houses  invaded  by  Typhoid  Fever 
from  January  to  June  1892,  and  distinguishing  houses  having 
waterclosets  from  houses  having  privies. 


Houses  invaded  by  Tvphoid  Fever. 

Month  of  1892. 

Provided  with 
WiUerclosets. 

Provided  with 
Privies. 

Total. 

January  and  February  - 
March    -            -            -            - 
April      -            -            -            - 
May        -            -            .            - 

June  (to  nth)  -            -            - 

2 

17 
7 
2 
5 

5 

18 
3 

7 

7 

35 

10 

9 

5 

Janoar}'  to  June 

33 

38 

66 

It  is  here  seen  that,  relatively  to  their  nambers,  houses  fumisheil  with    ^^'  A^'o.  a, 

raterclosets  su£Fered  less,  not  more,  than  houses  fumishoil  with  privies ;  on  an  Outiireftk 

mdthat  this  different  iucidenee  on  these  two  classes  of  dwellings  was  9' X»TP*»f *•}  JfT"" 
.•  1  .       #    ,1  •  1       .  *  ^.      ^     in  lunges  lonm; 

Dauifest   at    the  very  commencement   of   the   epidemic.     Aceonlingly  by  Dr.  Low, 

iraterclosets  as  distributors  of  specifically  pollutes!  sewer  air  can  have 

Mul  little  to  do  with  dissemination  of  the  fever.     On  the  other  hand  at 

10  time  during  the  epidemic  was  there  such  excess  of  incidence  of 

fever  on  houses  provided  with  privies  as  to  support  a  thesis  that  privies 

themselves  had  important  concern  in   fostering  the  fever.     The  facts 

Indeed  respecting  the  different  methods  of  excrement  disposal  in  use  at 

invaded  houses  are  consistent,  as  were  also  the  facts  respecting  milk 

service,  rather  with  a  cause  of  fever  suddenlv  introduced  ab  extra  to 

the  town,   and  affecting  at  once  a  wide  ai*ea,  independent  alike  of 

waterclosets  and  privies  as  media  for  its  operations. 

Drainage  drctimstances, — But  whether  waterclosets  had  or  had  not 
been  at  fault  in  the  sense  above  referred  to,  the  sewers  of  Lynn 
remained — at  any  rate  from  the  local  view-point — under  suspicion  of 
being  concerned  in  the  fever;  as  liaving  so  to  speak  fostered  witliin 
them  the  material  of  the  disease,  which  had,  along  with  sewer  air,  after- 
wards found  vent,  if  not  by  means  of  closets  perhaps  by  way  of  street 
and  yard  gullies,  or  through  rain  spouts  and  slop  sinks  in  the  neighl>our- 
hood  of  houses.  And  in  the  main  a  particular  sewer,  or  section  of 
sewers,  was  thought  of  as  having  operated  in  this  fashion.  It  had  been 
notioed,  for  instance,  that  many  of  the  fever  cases  had  occurred  in  houses 
situated  in  streets  served  by  the  '^  dock  culvert,"  the  sewer  referred  to  at 
page  67  as  receiving  the  sewage  of  more  than  half  the  houses  in  the 
borongh. 

The  sewer  in  question  commences  in  the  London  Road  to  the  south- 
east of  the  town  and  discharges  into  the  Ouse  near  the  old  dock  at  the 
northern  extremity  of  the  Urban  Sanitary  District.  It  was  constructed 
as  part  of  a  general  scheme  that  was  ultimately  to  convey  the  sewage 
of  the  whole  of  Lynn  to  a  single  outfall  on  the  confines  of  the  town. 
Though  the  most  modem  of  the  Lynn  sewers,  this  dock  culvert,  owing 
to  the  flatness  of  the  area  it  serves,  and  owing  also  to  defects  in  its 
eonstruction,  is  a  "  eewer  of  deposit."  Moreover,  it  is  tide-locked  for 
several  hours  each  day,  and  the  means  for  flushing  it  are  not  efficient. 
Ab  akeady  stated,  there  are  roadway  ventilators  in  the  course  of  this 
sewer,  and  when  the  wind  blows  from  the  westward  into  the  mouth 
of  the  sewer,  unpleasant  smells  are  noted  as  emanating  from  these 
ventilators.  The  defects  of  this  sewer  have  been  under  the  con- 
ndemtion  of  the  Sanitary  Authority  for  the  last  three  or  four  years, 
md  the  Borough  Surveyor  has  recommended  that  part  of  it  be  relaid. 

But,  as  has  been  said,  the  dock  culvert  serves  a  portion  only  of  the 
town.  In  addition  there  are  many  other  sewers  discharging  by  ten  or  a 
dozen  outlets  directly  to  the  Ouse,  or  indirectly  thereto  by  way  of  the 
"fleets,"  which  are  in  connexion  with  the  river.  They  are  of  brick, 
md  all  of  them  are,  like  the  dock  culvert,  dammed  up  by  the  tide  for 
ttvenl  hours  daily.*  Nor  are  they,  again  like  the  dock  culvert,  self- 
deansing ;  foul  sludge  deposits  in  them  and  smells  from  their  ventilators 
It  the  street  level  are  o(\en  complained  of.  Further,  it  nee<ls  to  be 
noted  of  sewer  emanations  generally  in  Lynn,  that  these  rarely  have 
opportimity  of  passing  directly  into  dwellings;  comparatively  few  of 

*  Tks  Borough  Surveyor  informs  me  that,  roaghlj  speaking,  the  doors  of  the 
eolvert  oittfidl  are  closed  six  hoarf;  at  spring  tides  and  four  hours  at  neap 
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App.  a.  No.  8.     the  Lynn  houses  have  sinks  within  them,  and  indoor  watercloects  are 

On  an  Outbreak    UOt  common. 

of  T^hoid  Fever      Upon  making  investigation  of  the  fever  with  reference  to  the  several 
&5Sxow^"'    separate  drainage  areas  of  Lynn  and  Gay  wood,  it  soon  appeared  that  the 

population  on  the  dock  culvert  sewer  system  had  indeed  suffered  early  and 
much  from  fever,  and  so  far  the  local  belief  of  special  association  of  this 
sewer  with  the  epidemic  was  not  without  justification.  But  at  the  same 
time  other  facts  also  appeared  which  afforded  ground  for  hesitation  in 
accepting  this  explanation  of  the  fever  prevalence  as  a  whole,  as  is  sera 
from  Table  VII.  :— 

Table  YII. — Showing,  as  regards  the  41  households  earliest  invaded 
by  Typhoid  Fever,  the  number  having,  and  the  number  hot 
having,  relation  direct  or  indirect  with  the  Dock  Culvkbt.  In 
addition,  the  table  gives  in  each  instance  the  total  population 
involved,  and  the  nature  of  the  closet  accommodation  of  invaded 
houses. 


Houses  invaded. 

Invaded 
Houses  per 

Drainage  Area. 

Provided 
with  Water- 
closets. 

Provided 

with 
Privies. 

Total 
invaded. 

IfiOOrf 

PopmlaHon 

in  each 

instance. 

Area,  in  Lynn  and  Gaywood,           12 
served  by  the  dock  culvert.  | 
(Population  about  10,300.)       , 

Area,  In  Lynn  and  Gaywood,  :           7 
served  by  other  and  multiple  ' 
sewer  systems.      (Population 
about  b'jSCO.)                               ' 

15 
8 

27 
15 

2  6 
i'7 

It  thus  appears  that  though  houses  on  the  dock  culvert  system  suffered 
exceptionally  from  fever,  the  disease  was  by  no  means  confined  to  the 
district  served  by  the  main  sewer  in  question.  And  further  it  appears, 
as  regards  invaded  houses  gonenilly,  that,  whatever  the  sewer  system  of 
the  locality  in  which  they  were  found,  their  sewer  connexions  are  likdj 
to  have  had  little  to  do  with  their  invasion  by  fever,  since  invaded  houses 
provided  with  pri\'ics  and  having  then'foro  minimum  of  relation  with 
sewers  were  more  numerous  than  invad(?d  houses  furnished  with  water- 
closets  and  having  as  a  consoquonco  sewer  relations  of  more  than  one 
sort.  In  a  word,  there  is  suggestion  in  Table  VII.  of  a  factor  of 
fever  independent  alike  of  drainage  circumstiinces  and  of  method  of 
excrement  disposal,  and  operating  on  all  jiarts  of  the  town. 

Water  supply. — The  majority  of  the  chalk  springs  which  combine  to 
form  the  Graywood  River  from  which  Lynn  derives  its  water  supply  riae, 
as  has  been  said,  in  and  around  the  village  of  Grimstone,  six  miles 
distant.  The  intake,  however,  is  situated  close  to  the  town,  and  is 
within  the  borough  boundary.  The  river  water  here  [>asse8  into  a 
"  lake,"  which  acts  in  some  measure  as  a  reservoir  from  which  the  water 
is  transferred  to  two  small  filter  beils,  wliich  have  Ixjtween  them  s 
combined  area  of  little  over  200  square  yards.  The  filtering  materialB 
consist  of  a  layer  of  coarse  gravel  al)Out  18  inches  thick,  and  a  layer  of 
finer  gravel  about  14  inches  thick.  The  surface  of  the  filtering 
material  is  roughly  cleansed  once  a  week  by  stirring  it  about  with  st]:ong 
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b^l^heI^  and  thus  detaching  accumulato<l  dirt,  which  is  allowed  to  flow    afp.  a.  No,  8. 
off  into  the  river  l)elow  the  intake.     From  the  filtering  beds  the  water  ^       t-" 
flows  into  u  well  from  which  it  is  pumped  into  a  tank  upon  a  tower,  of'rvphoW  Fe\er 
whence  it  is  distributed  bv  gravitation  to  the  town.     The  capacity  of  the  |j^  n?^^^^™** 
distributing  tank  is  about  1^,000  gallons. 

Some  people  in  Ljnn  complain  that  after  heavy  rains  the  water  is 
thick  and  discoloured,  and  that  if  allowed  to  stand  it  dci>osits  a  sediment 
and  occasionallj  ^^  stinks."  Sometimes  a  dead  eel  or  a  small  frog  is 
found  stuck  fast  in  the  water  pi()es.  The  feeders  of  the  river  n^coive  more 
or  less  directly  the  slop  water  of  Grimstonc  village,  while  soakage  from 
privy  pits  and  refuse  heaps,  as  also  drainage  from  farmyards  and  horse- 
ponds,  sooner  or  later  find  their  way  into  these  tributaries.  Two  of  the 
springs  rise  directly  from  beneath  Grimstone  churchyard.  In  addition 
to  the  above  sources  of  impurity,  the  slop  waters  from  the  hamlets  of 
Hoydon,  Bawsey,  and  Pot  Row  similarly  find  their  way  ultimately  into 
the  stream.  At  Grimstone,  and  again  at  Roydon,  I  saw  the  overflow 
pipe  of  a  cesspool,  receiving  contents  of  waterclosets,  discharging  into  a 
watercourse  which  flows  into  the  Gaywood  River.  Similarly,  the  drains 
from  a  slaughter-house,  a  public-house  urinal,  and  the  washings  of  a 
laundry  empty  into  watercourses  which  discharge  directly  into  the 
stream.  And  nearer  the  town,  at  Gaywood,  gardens,  manured  from  time 
to  time  with  the  contents  of  privy  pits,  abut  upon  the  river. 

In  the  course  of  my  inquiries,  I  visited  a  market  garden  at  Gaywood, 
al)out  a  mile  or  so  above  the  intake.  This  garden  has  a  frontage  to  the  « 
river  of  about  200  yards.  On  the  surface  of  this  garden  I  saw  traces  of 
towu  manure  from  the  "  tip  "  where  privy  filth  is  deposited ;  it  had  been 
spread  on  patches,  about  19  yards  from  the  water's  edge.  Failing  to 
obtain  definite  information  from  the  workers  in  the  garden,  I  applied  to 
the  corporation  officials,  who  told  me  on  referring  to  their  books  that 
this  gardener  had  at  times  purchased  town  manure.  He  had  a  supply 
in  September  last,  and  during  the  present  year  he  had  supplies  as 
follows  :-^-on  January  18th,  two  loads  ;  on  February  4th,  one  load  ;  on 
March  Sth,  one  load  ;  and  on  April  29th,  one  load. 

From  what  has  been  stated  it  is  evident  tlmt  the  water  in  the  Gaywood 

Biver  has  multifarious  opportunities  for  becoming  polluted  by  human 

excrement,  not  to  speak  of  other  impurities  directly  discliargcd  into  it  or 

washed  into  the  stream  by  heavy  rains  or  melting  snow.     The  filtering 

process,  even  if  it  were  adequate,  which  it  is  not,  cannot  be  trusted  to 

prevent  the  danger  of  the  specific  fever  poison  thus  passing  into  the  town 

iVBter  mains.     As  to  this,  it  needs  to  be  noted  that  the  excrement  and 

refuse  dep6t  of  the  Sanitary  Authority  had,  in  all  probability,  by  the 

beginning  of  1892,  l)ecome  "  leavencnl,"  more  or  less,  with  typhoid  fever 

poison  through  the  siKJcific  bowel  discharges  of  fever  patients.     There 

had  been  at  least  1 1  recognised  cases  of  typhoid  fever  in  the  borough 

between  September  1891  and  Janimry  1892 ;  so  that  infected  filth  from 

the  Sanitary  Authority's  depot  spread  on  a  garden  patch  only  19  yards 

from  a  public  wat<?r  supply,  and  likely  therefore  to  be  washed  into  it  by 

heivy  nuns  might,  quite  possibly,  have  given  rise  to  specific  contamination 

of  that  supply.     Be  tliis  as  it  may,  there  remains  still  another  soiurce  of 

Bpedfic  pollution  to  be  described,  which  by  itself  may  be  thought  of  as 

Bafficing  to  account  for  the  outbreak. 

This  other  source  of  possible  infection  comprised  a  series  of  cases  of 
^Dnen  thai  can  hardly  have  been  other  than  typhoid  fever,  occurring 
iuing  the  winter  of  1891-92,  in  a  family  which  I  will  call  X,  residing 
in  ahouie  on  the  outskirts  of  Gaywood. 
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App.  a.  Xo.  8.         Xhe  history  of  this  series  is  as  follows  : — 

rf^^Sw^Few      ^^*  -^»  ^S^^  55,  who  had  been  in  delicate  health  for  some  years,  i 
in  King's  Lynn ;   taken  ill  on  KoTember  17th,  1891,  with  general  malaise  and  shirering; 
by  Dr.  Low.         During  the  first  week  of  this  illness  he  began  to  saffcr  from  diarrhoBt. 

He  had  fevcrishness,  delirium,  and  a  dry  brown  tongue.  His  motioni 
were  oifensive  and  were  light  in  colour.  He  was  acutely  ill  for  about 
four  weeks,  when  convalescence  set  in.  He  had  lost  all  the  aboTv 
symptoms,  and  appeared  to  be  making  a  good  recovery,  when  a  few  weeb 
later  ho  began  to  "cough  and  spit."  He  died  on  March  7th,  and  hii 
death  was  certified  as  due  to  tuberculosis.  At  the  first  onset  of  l£r.  Z  i 
illness,  in  November,  a  medical  man  was  called  in,  and  this  gentleman'i 
suspicions  were  aroused  by  what  he  termed  the  *' typhoid"  condition  of 
the  patient,  and  he  communicated  his  suspicions  to  Dr.  Flowright,  the 
Medical  Officer  of  Health  for  the  rural  district,  stating  he  would  not 
notify  the  case  till  he  was  quite  certain  as  to  the  diagnosis.  Unfor- 
tunately, for  some  reason  or  other,  the  family  only  permitted  the  doctor 
to  call  at  intervals,  and  he,  therefore,  had  fewer  opportunities  for  seeing 
the  case  than  the  serious  illness  of  the  ])atient  demanded.  In  the  end  tbe 
case  was  not  notified,  the  medical  attendant  not  being  able  to  spctk 
positively  as  to  the  precipe  disease  from  which  the  patient  had  saffered. 
The  case,  I  understand,  was  looked  upon  as  one  of  ''gastrio  influenza** 
attacking'  a  patient  who  was  the  subject  of  chronic  tubercle.  Mr.  X  wai 
nursed  by  his  wife.  On  or  about  December  10th  Mrs.  X  was  taken  ill 
with  shivering,  fever,  headache,  parched  ton^c,  abdominal  tendemetf, 
deafness,  and  aiarrhoea.  Her  motions  were  light  coloured.  She  was  ill 
"about  four  weeks.*'  Some  time  early  in  January  her  son,  aged  15, 
began  to  suifer  with  diarrhoea  and  other  symptoms  much  the  same  ts 
those  of  his  mother,  but  his  ailment  seems  to  have  been  of  a  mild 
character ;  he  was  only  laid  up,  so  his  mother  says,  "  about  |a  week." 
Later  in  January  a  daughter,  aged  about  20,  was  also  taken  ill;  she  had 
diarrhoea  and  other  uymptoms  similar  to  those  of  her  father,  mother,  and 
brother.  In  addition,  she  had  a  **  bad  throat"  and  some  chest  symptoms. 
She  remained  ill  **  about  three  weeks."  During  February  three  other 
daughtei's  of  the  family,  aged  respectively  12,  22.  and  10,  were  taken  ill 
with  diarrhoea,  feverishness,  and  other  symptoms,  precisely  similar  to 
those  described  above.  The  youngest  of  these  girls  had  also  Bore*throat; 
her  illness  was  of  a  more  severe  character ;  sordes  formed  on  her  lips, 
and  she  did  not  recover  for  six  or  seven  weeks  from  the  onset  of  tne 
illness.  The  only  remaining  member  of  this  household,  a  daughter,  aged 
24,  who  had  hitherto  escaped,  was  prostrated  with  illness  about  Manh 
14th.  Her  symptoms  wore  fever,  delirium,  diarrh(i?a  (the  motions  being 
pale  in  colour) ,  deafness,  dr}'  bro^vn  tongue,  &c.  She  was  ill,  her  mother 
says,  **  about  three  weeks.*' 

Some  of  these  cases  were  never  seen  by  the  family  medical  attendant, 
and  the  others  only  occasionally.  He  was  consulted  in  regard  to  them 
at  irregular  intervals  on  account  of  what  was  believed  to  be  their 
"  infiuenza  "  attacks ;  hence  he  had  little  chance  of  recognising  the  triM 
nature  of  the  disease.     For  this  reason  none  of  the  cases  were  notified. 

In  all,  at  this  house  at  Gay  wood,  eight  cases,  having  the  .same 
symptoms,  namely,  fever  and  <liarrh(ra,  followed  one  another,  at  short 
intervals,  from  NovemlRT  1801  to  March  1892.  At  one  of  my  visits  to 
the  X's  house  I  had  tlu»  l)enefit  of  Dr.  Plowrigbt's  company,  and  at  my 
reipiest  Mrs.  X  detailed  to  him,  as  slii;  had  previously  detailwl  to  me, 
tln'  symptoms  of  each  individual  sufTerer  in  this  series  of  cases.  Dr. 
Plowriglit  arrived  at  the  same  conclusion  that  I  had  done,  viz.,  tlmt  each 
of  the  eight  jwitients  had  suffcnMl  from  an  attack  of  typhoid  f(»ver. 

The  house  in  which  the  eight  cases  occurnMl  has  a  box  privy  at  the 
back.  The  box,  I  was  informed,  is  frequently  emptied  ui)on  the  garden, 
which  extends  from  the  house  to  the  river  l>auk,  a  distance  altogether  of 
50  yards,  with  a  gradual  sloyiQ  from  the  house  to  the  river.     The  privy 


was  uscil  by  each  of  the  imtients  in  the  early  jMirt  of  their  iUnoss ;  but   ^^^  ^'^Q*  *• 
when  they  were  confined  to  bed  the  bowel    discharges   were  carried  On  an  Outbreak 
down  the  garden  to  a  shallow  pit  or  trench  dug,  for  convenience,  at  the  ?J  kiiir?1^»^ 
side  of  the  garden  path ;  the  pit  or  trench  was  situato<l  a  distiince  of  35  by  Dr.  low. 
yards  from  the  Gay  woond  river's  brink. 

By  the  middle  of  February  1892  six,  or  perhaps  seven,  of  these 
typhoid  cases  had  occurre<l  ;  and,  as  their  illness  had  continued  off  and 
on  from  November,  there  must  have  been  a  considornblc  accumulation  of 
typhoid  excrement  in  the  pit,  which  is  said  to  have  been  about  2  feet 
square  and  about  2  feet  in  depth  ;  and  as  the  box  privy  containing  the 
earlier  dejections  of  the  patients  had  been,  during  the  above  period, 
frequently  emptied  at  various  places  in  the  garden,  the  ground  surface 
there  must  also  have  retained  specifically  contaminated  excrement. 
Sow  these  dangerous  dejecta  may  have  been  suddenly  transferred  to  the 
river  will  now  appear. 

During  the  three  davs,  February  7th.  8th,  and  9th,  there  occurred  a 
rainfall  of  0'96  inch,  0'80  inch  of  which  fell  on  February  8th.  This 
wet  weather  was  followed  by  a  few  fine  days  with  frosty  nights.  But 
on  February  14th  rain  and  snow  fell  heavily,  followed  on  succeeding 
days  by  more  snow  and  by  severe  frost,  which  *'  broke  "  on  the  night  of 
February  20th.  In  all,  the  rainfall  (largely  consisting  of  snow),  from 
the  I4th  to  the  21st  February  inclusive,  measured  no  less  than  1*24 
iDcheSy  and  it  was  distributed,  day  by  day,  as  follows : — 
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Kaiu  and  ^now. 

liain,  snow,  and  slcct. 

Snow. 

Snow  (hanl  frost). 
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Rain  (thaw  set  in), 
Rain. 


For  details  of  the  meteorology  for  the  first  fv\^  months  of  the  present 
year,  I  am  indebted  to  the  Rev.  H.  Ffolkes,  of  Hillingtou  Kcctory  (six 
miles  eiist  of  King^s  Lynn),  who  has  been  so  good  as  to  supply  the 
tabular  statement  appended  to  this  report.* 

With  reference  to  the  thaw  which  set  in  on  February  20th,  it  has  to 

be  noted  that  nearly  all  of  the  1*24  inches  of  rain  full  above  referred  to 

would  be  running  off  the  land  into  the  river  during  the  next  fow  days  ; 

for,  owing  to  the  previous  hard  frost,  the  ground  surfiUM'  must  needs  for 

a  while  have  remained  liard  and  imi)ervious.     This  being  the  case,  a 

considerable  quantity  of  surface    water,  carrying  with  it  the  various 

impurities  lodged  in  or  on  the  X's  garden,  must  have  passod  at  this  time 

directly  into  the  Gaywood  River,  and  so  to  the  Lynn  water  su[»ply. 

Moreover,  the  rain  and  melting  snow,  in  ^Missing  down  the  slo[)ing  path 

of  the  X's  garden,  would  enter  the  pit  or  trench  in  whirli  the  typhoid 

excrement  had  been  phiced,  and  overflowing  again  tliorefroni,  woidd 

carry  with  it  the  specific  poison  to  the  river,  tln'  hard  and  trotldcn  pnth 

fnmisliing  an  easy  channel  down  which  the  polluted  wator  could  (piickly 

How. 


♦  Not  hero  reproduced. 
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App.A^o.8.  rpjj^  thaw,  be  it  notwl,  was  in  full  swing  on  Febniary  21st,  ami  the 
Onan Outbreak  outbreak  of  fliarrhfca  in  King's  Lynn  burst  forth  on  February  27th  and 
inSSfA* Lynn^'  su(ree<ling  days ;  to  be  followed  later  on,  but  within  a  fortnight  of  20th 
\fy  Dr.  Low.         February,  by  multiple  oeenrrence  of  cnterie  fever  among  the  diarrhoea 

patients  and  in  otb«*r  |K*rsons.  The  facts,  therefore,  are  altogether  con- 
sistent with  the  thaw  having  determincMl  the  occasion  of  general  sjwcific 
fouling  of  the  Lynn  public  water  sujiply,  to  which  must  be  referretl  both 
the  diarrhfca  outburst  and  the  typhoid  fever  prevalence  that  supervened 
on  this  diarrhoea.  But  having  rcganl  to  the  numeirnis  sources  whence 
foul  matters  could,  under  the  circumstances  of  the  thaw,  suddenly  and 
in  abundance  find  their  wav  into  the  Gavwood  River,  and  thence  to  the 
town  water  service,  it  is  not  possible  to  designate  any  single  such  source 
as  mainly  at  fault  in  the  present  instance. 

The  dangerous  condition  of  the  King's  Lynn  borough  water  supply 
has  been,  time  after  time,  pointed  out  by  the  Me<lical  Officer  of  Heidth 
and  by  others.  The  Urban  Sanitary  Authority  has  more  than  once 
proposed  to  protect  the  water  by  piping  it  from  a  spring  or  springs,  but 
this  project  has  always  hitherto  been  defeated  by  a  section  of  the  rate* 
payers  who,  ignorant  of  the  dangers  arising  from  the  pollution  of  potable 
water  by  filth,  regard  the  present  supply  as  all  that  can  be  desired.* 

The  Sanitary  Authority  have,  I  understand,  under  favourable  con- 
sideration a  scheme  for  obtaining  a  pure  water  supply  for  the  town. 

I  also  append  a  copy  of  analysis,  made  by  Dr.  Percy  F.  Frankland,  of 
two  samples  of  water,  one  from  the  intake  of  the  present  supply  and  the 
other  from  one  of  the  springs  proposed  to  be  used  for  the  new  supply. 
The  samples  were  taken  for  analysis  in  fine  weather.  Later  on  a  third 
sample  was  taken  from  the  intake  24  hours  afler  heavy  rain,  and 
sent  for  analysis  to  Dr.  Frankland,  whose  report  upon  it,  dated 
July  12th,  is  also  appended. 

It  may  be  necessary  to  add  a  word  in  reference  to  the  defects  in  the 
sewers.  These  defects  are  already  well  known  to  the  Sanitary  Authority, 
and  should  be  remedied  with  as  little  delay  as  po>sible.  Meanwhile 
free  ventilation  and  frequent  flushing  of  the  sewers  may  lessen  the 
dangers  which  now  exijit.  In  some  parts  of  the  town  the  diarrhoeal 
dejections  of  fever  patients  were  poured  down  gullies  in  yards,  and 
there  can  be  no  doubt  that  drains  and  sewers  have  become  contaminated 


♦  Mr.  W.  Whitaker,  F.K.S.,  of  H.M.  Geological  Survey,  in  a  presidential  addreis 
to  the  Norwich  Geolof^ical  Society,  delivered  as  far  back  as  Ncvember  6,  1888,  and 
published  in  the  "  Geological  Magazine  *'  of  January  1884,  drew  attention  to  the 
Lynn  water  supply  while  discussing  certain  iK>ints  in  connexion  with  drinking  water 
derircd  from  chalk  sprin);s  piped  to  certain  towns  in  Norfolk.,  as  follows : — 

"  The  enterprise  of  Wisbech  is  thus  in  strong  contrast  to  the  apathy,  and  one  may 
say  the  stupidity,  of  the  larger  town,  in  which  I  have  the  misfortune  to  live,  its  Norfolk 
rival,  Lynn,  the  Corporation  of  which  treat  the  inhabitants  to  one  of  the  worsttappliet 
that  I  know  of.  These  guardians  of  the  public  health  allow  a  set  of  chalk  spnngi, 
some  pure,  but  others  contaminated,  to  mix  together  and  to  flow  along  an  open 
channel  of  six  miles  or  so,  as  the  crow  flics,  receiving  on  the  way  the  dramage  of  a 
fiur  tract  of  country,  and  at  the  hist,  close  by  the  borough  boundary,  some  part  of  the 
sewage  of  the  Tillage  of  Gay  wood.  Notwithstanding  that  the  evif  of  this  course  has 
been  pointed  out  for  yearn,  and  constant  complaints  occur,  yet  onr  town  coonciUon, 
in  the  multitude  of  whom  there  is  not  wisdom,  have  not  yet  made  up  their  minds  to 
any  decided  action,  and  a  question  that  really  admits  of  no  debate  is  the  subject  of 
apparently  endless  discussion.  '  Word?,  not  deeds,'  should  be  the  town  motto,  at 
least  as  far  as  regards  the  water  supply." 

"  Since  the  above  paragraph  was  written  the  town  council  of  Lynn  adopted  a 
scheme  for  the  supply  of  good  water,  but  I  fear  in  a  half-hearted  woy  ;  at  all  evenCf* 
their  scheme  has  l)een  rejected  at  a  meeting  of  the  ratepayers,  and  I  am  tbere&ffe 
compelled  to  transfer  the  charges  above  made  from  the  members  of  the  town  council 
to  the  body  of  the  townsmen,  who  seem  not  to  be  edacated  up  to  pore  water  pitch  I 
When  they  have  had  a  seriooa  epidemic  perhapf  they  may  acqoire  more  mombUm 
Tiews  on  this  matter.'* 
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ridi  the  fever  piison,  ivMch,  nnJitr  certain  seasonal  coniliiions,  m&j  APCA.No.fi. 
eqnire  renewed  mctivitjr  for  evil.  oTbr«k 

Until  m  pure  sapply  of  drinking  water  ia  obtained,  I  strongly  advise  or  '^^p1lotll  Pntr 

lat  Mr.  Wilson's  reoooiroendatioQ  to  boil  the  water  should  be  strictly  jjl  o'J^bii^'"" 
allowed. 


ADDENDUM, 
fine's  Lytm  Water  Suppl-g. 

University  College.  Dundee, 
)zAm  Sim.  Juno  17,  1892. 

Hekbwtth  I  enclose  the  resolts  of  aaalysis  oF  the  tiro  samples 
t  inter  cent  by  yon  and  contained  in  tivo  blae  and  two  white  bottles 


Bfpeotively. 
The  lampU 


mple  from  the  stream  at  the  intake  of  the  present  supply, 
IthoBgh  palatable,  was  tnrbid,  but  contained  for  snrfaoo  water  only  a 
omparatively  small  amonnt  of  organic  matter.  Both  tlio  r.mmonia  and 
Jfaoittinoid  ammonia,  however,  point  to  the  fact  that  some  of  this  organic 
natter  may  be  of  animal  origin,  and  from  yonr  description  of  the  snr- 
nnndings  of  the  stream  it  is  obvious  that  the  latter  mn.->t  bo  eabjcot  to 
xntamination  with  animal  refuse,  more  especially  after  henvy  rains. 
rhe  drawbacks  of  such  a  supply  are  sufficieutly  apparent. 

nie  sample  from  the  chalk  springs  was  clear,  palatable,  and  contained 
&»  merest  trace  of  organic  matter.  It  was  entirely  free  from  ammonia 
■ad  albuminoid  ammonia,  whilst  the  mineral  nitrogen  which  it  exhibits 
in  the  form  of  nitrates  is  in  no  way  oioeaaive  for  spring  water.  This  is  a 
fint  class  water  for  drinking,  and  ahbongh  its  hardness  is  somewhat 
i;natar  than  that  of  the  other  sample,  it  is  not  excessive.  The  hardness 
19  just  about  the  same  as  that  of  the  supply  to  London  from  the  Thames 
iuLn  and  considerably  less  hard  than  that  from  the  deep  wells  in  the 
dislk  H  supplied  br  the  Kent  Company.  The  hardness  conld  be  reduced 
t«Bearly  one-fourth  of  its  present  amount  by  treatment  with  lime,  as  is 
doH  by  some  water  companies. 

I  am,  &c. 
E.J.8ilcook,  Esq.,  A.M.I.C.B.,        (Signed)       Pbbcy  P.  PRASKiiUD. 
BoTongh  Surveyor,  Ac., 
King's  Lynn. 
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»)  mn  Outbreak 
ft-phold  Forec 

kr  Br-  iiow.  J  ENCLOSE  herewith  the  resnltB  of 


Univerditj  Collage,  DoDdee^ 

July  12,  1^. 
iiiljsis  of  the  third  aunple  vt 
wat«r  sent  by  yon  from  Einf^'s  Lynn,  And  which  waa  recnived  by  me  oa 
the  5th  instant. 

Thia  BBmpto,  although  palatable,  in  very  turbid,  and  conteinB  a  IatM 
umonnt  of  organic  matter,  which,  from  the  high  proportion  of  albtiminoid 
ammouia,  ie  doubtless  to  a  considerable  extent  of  animal  origin. 

Tbo  organic  mutter  and  albuminoid  ammonia  are  more  than  twm  M 
groat  as  in  the  previous  sample  from  the  same  source,  thus  clearly  showing 
how  the  stream  in  question  is  liable  to  excessive  pollution  dunug  he*^ 

With  regard  to  the  remark  in  your  letter  of  the  23rd  nltimo,  I  AoM 
point  out  that  the  nitrogen  as  nitrates  ('599  part  per  100.000)  in  tho  si 
from  tho  chalk  springs  is  by  no  means  excessive  for  spring  water,  altl 
of  course  it  would  be  large  for  surface  water.  In  the  case  of  a  spnng 
water  such  as  this  it  need  ezoite  no  suspicion  whatOTor. 

Faithfully  yours, 

E,  J.  Silcock,  Esq.,  A.M.I.C.E.        (Signed)        Pekci  F.  Fbdtkluii. 
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Bbport  on  aD  Outbreak  of  Typhus  Fever  in  the  Wio an  and  Ince-in-   app.  a.  No.  s. 
Maksrfield  Ubban  Sanitary  Districts;  by  Dr.  S.  Moncktox  OnuiOuli»Mk 

Ck>P£liAN.  ?'  ^ph«»  Fefe 

in  Wiffan  and 

It  having  come  to  the  knowledge  of  the  Board,  tlirough  tlie  Quarterly  fleid  •^'b^*''*'^ 
Betum  of  the  Registrar-Greneral,  that  at  Wigan  an  epidemic  of  typhus  Vc  Copeman. 
fever  had  broken   out   which  had  been    the  cause    of   several   deaths 
during   the   last   quarter    of  1891,  an  inquiry    was    ordered    into    the 
cncomstances  of  the  outbreak,  and  I  was  directed  to  make  it. 

Wigan  Urban  Sanitary  District  is  an  iron,  brass,  and  cotton  manu- 
CMtoring  town  in  Lancashire  of  about  50,000  inhabitants,  in  an  impor- 
tant coal  district,  several  collieries  being  located  actually  in   the  town 


On  arriving  at  Wigan  I  at  once  put  myself  in  communication  with  the 
officers  of  the  Sanitary  Authority,  and  soon  learned  that  up  to  the  date 
o£  my  visit  al>ove  70  cases  of  typhus  had  occurred  iu  the  town  and 
neighbourhood,  and  that  10  of  them  hml  proved  fatal.  Alst)  I  learned 
that  the  outbreak  of  fever  had  been  almost  entirely  confined  to  a  portion 
of  the  town  called  Schole.^,  situated  in  the  St.  Patrick's  Ward.  Accord- 
iogly  I  visiteil  this  neighbourhood,  with  the  object  of  making  a 
thorough  inquiry  into  the  sanitary  conditions  of  the  affected  area. 
And  here  I  found  that  the  knowledge  of  the  Inspector  of  Nuisances 
(Mr.  Sumner)  was  of  great  value  to  me,  this  oflScer  l)eing  fully 
acquainted  with  the  local  circumstances  of  the  various  districts  under 
his  charge. 

In  St.  Patrick's  Wanl,  which  is  not  inaptly  name<l  seeing  that  the 
greater  number  of  the  inhabitants  are  of  Irish  extraction,  are  to  be  found 
the  worst  slums  in  Wigan  ;  this  portion  of  the  town  containing  a 
number  of  courts,  the  houses  in  which,  as  will  be  seen  from  the  accom- 
panying plan,  are  in  many  instances  built  *' back- to-back."  Houses  of 
this  class  each  contain  for  the  most  part  three  small  rooms ;  a  single 
room  on  the  ground  floor,  opening  directly  to  the  court  or  street,  used 
as  kitchen,  living,  and  sleeping  room,  and  other  two  sleeping  rooms,  on 
the  floor  above,  communicating  with  one  another.  Owing  to  the  method 
of  their  construction  (back- to-back),  the  only  means  of  securing  ventila- 
tion for  many  houses  is  by  means  of  a  window  (generally  securely 
fastened  up)  in  each  room,  and  by  the  street  door  of  the  lower  room. 
At  the  same  time  the  floor  and  cubic  space  of  the  living  room  are 
considerably  encroached  upon  by  a  large  bed,  often  of  the  four-poster  type, 
which  accommo<lates  several  members  of  the  family  at  night.  Furniture 
of  other  kinds,  however,  for  the  most  part  there  is  none,  beyond,  perhaps, 
a  small  table  and  a  broken  chair.  Not  infrequently  there  is  an 
additional  room  below  the  level  of  the  street,  at  one  time  used  for  a 
weaver's  loom,which  being  no  longer  put  to  this  purpose,  is  time  after 
time  made  a  convenient  receptacle  for  the  disposal  of  cinders  and  other 
household  refuse,  such  as  potato  peelings,  cast  into  it  through  the 
aperture  which  was  once  a  window.  The  fact  that  many  families  in 
Wigan  are  living  over  heaps  of  decomposing  material  of  this  descrip- 
tioii,  containing,  as  it  does,  a  large  jxircentage  of  organic  matter, 
fBOLj  be  of  importance  as  increasing  their  susceptibility  to  disease. 

The  number  of  persons  inhabiting  such  a  house  as  I  have  descril>ed 
not  infrequently  amounted  to  eight,  ten,  or  even  more  individuals  of 
both  sexes,  often  including  one  or  more  adult  male  lo<lgers,  who,  I 
^18  informed,  not  infrequently,  though  in  receipt  of  good  wages,  live 
on  for  years  with  the  same  family.  Owing  to  the  number  of  persons 
living  in  each  house,   the  sexes  are  mingled  in  the  most  promiscuous 
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manner.  The  houses,  both  inside  and  out,  are  conspicuous  for  filth 
and  squalor,  and  it  appears  that  some  of  these  places  are  made  use  of 
as  brothels  by  the  very  lowest  class  of  persons,  a  state  of  things  whicb 
is  only  partially  prevented  by  frequent  nocturnal  visits  by  the  police. 
The  bedding,  so  called,  often  swarms  with  vennin,  so  that  in  seveni 
instances  in  which  during  the  outbreak  under  investigation  it  has  been 
removed  for  purposes  of  disinfection,  it  was  found  to  be  in  so  filthy  and 
dilapidated  a  condition  as  to  necessitate  its  immediate  and  entire 
destruction. 

A  few  houses  in  the  neighbourhood  to  which  I  particularly  refer 
were,  1  found,  uninhabited,  probably  owin^  to  the  fact  that  in  several 
instances  the  windows  and  floors  had  practically  disappeared.  In  one  or 
two  instances  I  found  the  remains  of  the  floor  strewn  with  humao 
excrement. 

The  sanitary  committee  liave  made  some  attempts  to  improve  the  state 
of  things  prevailing  in  this  part  of  the  town,  but  their  eflTorts  have  in 
great  measure  been  rendered  futile  by  the  incon-igible  habits  of  the 
people.  Tlius,  owners  have  l>een  required  to  supply  doors  fitted  with 
locks  to  the  privies,  a  block  of  which  separated  from  the  houses,  as  seen 
on  the  plan,  are  provided  for  the  use  of  the  i nimbi tant«  of  each  court  or 
alley,  the  occupier  of  a  house  heing  supposed  to  be  held  responsible  for 
the  due  cleanliness  of  the  particular  closet  of  which  he  hsis  the  key. 
These  closets  are  provided  with  metal  pails  bcnejith  the  seat,  which  are 
periodically  emptied  by  the  town  scavengers.  As  a  matter  of  fact, 
however,  I  found  in  cei-tain  instances  that  the  door  had  been  broken 
down  and  sometimes  altogether  removed,  having  probably,  as  I  was 
informed,  been  chopped  up  for  firewood.  In  otlier  cases,  the  pails 
had  disappeared,  having  been  found  useful  as  wash-tubs,  while  the  con- 
dition of  the  actual  closet  was  often  foul  in  the  extreme  ;  the  whole 
space,  not  only  beneath,  but  also  in  front  of,  and  above  the  seat,  being 
fouled  with  a  mass  of  excreta,  the  more  fluid  portion  of  which  formed 
pools  on  the  floor,  or  even  in  the  yard  outside.  Usually  speaking, 
provision  for  the  disposal  of  ashes  and  otlier  household  refuse  has  beoi 
made  by  placing  tubs  in  a  covered  space  between  the  backs  of  two 
adjoining  lines  of  privies,  but  the  usual  result,  as  I  found  it,  is  that  the 
one  or  two  tubs  nearest  at  hand  ha\'ing  become  filled  to  overflowing, 
refuse  is  afterwards  simply  shot  into  the  entrance  to  the  space  containing 
the  tubs  or  on  the  ground  outside,  the  tubs  at  the  further  end  of  the 
space  remaining  empty. 

Some  of  the  yards  are  altogether  unpaved,  though  in  ceilain  casei 
this  defect  has  been  partially  amended  quite  recently  in  consequence  ol 
the  action  of  the  sanitary  authority.  Where  this  has  not  been  done,  tht 
surface  is  often  extremely  uneven,  the  hollows  becoming  the  site  of 
stagnant  pools  of  slop  water.  Such  unevenness  was,  in  many  instances 
at  any  rate,  due,  as  1  proved  by  the  use  of  a  spade,  to  the  presence  of 
masses  of  house  refuse  which  extended  in  some  cases  to  the  depth  of  a 
foot  or  more  from  the  surface. 

Of  late,  a  numl>er  of  houses  in  these  courts  have  been  condemned  as 
unfit  for  human  habitation  ;  but  for  the  most  ^jart  they  have  not  been 
pulled  down  as  yet,  there  appearing  to  be  some  <lifliculty  in  the  provision 
of  suitable  accouimodation  lor  the  inhabitants  elsewhere. 

It  will,  I  think,  be  obvious  from  what  has  been  said,  that  the 
particular  portion  of  the  town  to  which  my  visit  of  inspection  was 
especially  directed,  provide<l  every  facility  for  the  spread  of  infectious 
disease,  when  once  it  was  introduced  among  the  people  lining  there  j 
indeed,  it  is  a  matter  rather  of  wonder  that  they  should  ever  be  long 
free  from  illness  of  the  zymotic  type. 


9. 


k 
ivor 


f 

I 


HI 


S   H  T    O    N 


T r 


"1 


85 


I  next  clircctoJ  my  at  tent  ion  to  the  circiinistiincea  of  the  outbreak    A  it.  A.  No.  9. 
itself,  Rud  nss  a  first  step  obtained  from   the  Medical  OtHcer  of  Health  On  an  Outbreal 
(Dr.  Barnish)  a  list  of  all  the  typhus  cases  that   hatl  occurred  up  to  the  h/AVwlil\nd^'® 
time  of  my  Hrrj\Til  on  the  spot,  together  with  i)articulars  as  to  their  sex,  lacein-Makw. 
ige^  date  of  attack,  and  address.     From  this  1   found  that  so  far  there  1%.' cioi!^man. 
had  been  apparently  78  cuses  of  the  disease  in  48  families,*  with  10 
deaths,  and  furtlier,  as  I  have  already  stated,  that  the  majority  of  the 
cases  occurred  in  a  part  of  the  town  in  St.  Fatrick*s  Ward,  known  as 
Scholen. 

Month  by  month  from  the  commencement  of  the  tyi)hus,  the  family 
inTamons,  the  attacks,  and  the  deaths  in  Wigan  were  as  follows  : — 
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The  first  official  intimation  of  this  outbreak  of  fever  wtis  received  on 
Septemb(.*r  21,  1801,  while  no  less  than  nine  cases  found  to  be  typhus 
were  removed  to  the  sanatorium  during  the  next  two  days  fiom  a  house 
in  John  Street,  and  from  one  in  Vauxhall  Road.  As  all  these  persons 
had  a  short  time  previously  been  living  together  at  27,  John  Street,  it 
was  obvioufe  that  they  must  have  become  inl'ected  from  a  common  source. 
On  due  inquiry  being  instituted  by  the  Sanitary  Authority's  olficers  it 
appeared  that  a  boy  a^eil  16  (Edward  Woosey)  iuui  oeen  seriously  ill  in 
a  back-to-bnck  house  at  27,  John  Street  a  week  or  two  previously  ;  and 
on  looking  through  the  notification  records  it  was  found  ihat  this  case 
had  been  certified  as  one  of  pneumoniaf  on  September  2n(l,  on  which 
day  he  was  received  into  the  sanatorium.  He  had  been  tirst  seen  by  a 
medical  man  on  August  2dth,  at  which  time  he  was  said  to  have  been  ill 
for  rather  more  than  a  week ;  and  from  this  date  until  September  2nd 


*  In  MTcral  instances  an  inyaded  house  contained  more  than  one  invaded  family. 
t  At  Wigan  pneumonia  has  been  regarded  as  a  notifiable  disease. 
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"•  £1?°'  ^*   ^®  w*®  treated  at  home.     Later  oq  it  became  obvious  that  his  pr 
lanOatbreak   disease  had  been  in  reality  typhus. 

Thereafter  every  single  household  invasion,  with  one  exception,* 
traceable  directly  or  indirectly  to  the  Woosey  family,  as  is  illusti 
chronologically  in  the  following  table  of  the  descent  of  the  infec 
household  by  household,  and  as  will  be  found  set  out  in  detail  in 
addendum,  where  are  given  abstracts  of  the  records  of  the  health  o 
and  an  additional  chart  showing  the  inter-relation  of  the  several  caset 

Fortunately  for  the  town  compulsory  notification  of  infectious  dis^ 
had  been  in  operation  since  1888,  and  in  consequence  the  officials  of 
sanitary  authority  received  information  of  each  case  of  the  fever  aim* 
as  soon   as  it   occurred.      Affected  houses  were   at  once  visited,  a: 
patients  removed  to  the  sanatorium,  where  they    could  be  effectual 
isolated.     This  building,  which  has  recently  been  erected  and  which 
situate  about  IJ  miles  outside  the  town,  consists  of  an  administratis — 
block  and  two   completely  separate  pa>ilions,  each  containing  seven 
separate  wards.     These  three  blocks  stand  in  about  three  acres  of  ground^ 
at  one  corner  of  which  is  a  smaller  block  containing  laundry,  mortuaiji 
and  other  outbuildings.     During  the  recent  epidemic,  when  it  appeared 
that  the  accommodation  was  likely  to  be  tested  somewhat  severely,  an  iraa 
pavilion,  containing  two  wards,  with  nurse's  room  and  kitchen,  was  also 
erected,  so  I  hat  it  is  now  possible,   if  necessary,  to  deal  with  several 
different  diseases,  cases  of  each  of  which  would  be  completely  isolated 
from  the  others.     It  should  here  be  mentioned  that  there  had  been  a 
considerable  amount  of  local   opposition  to  the  cost  of  erection  and 
maintenance  of  this  sanatorium,   and  party  feeling  ran   so  high  jiut 
previous  to  my  visit  that  the  chairman  of  the  sanitary  committee  (Mr. 
Phillips),   a  warm   advocate  for  possession  by  the  town  of  adequate 
accommodation  for  the  isolation  of  infectious  diseases,  had  been  burnt  in 
effigy  in  the  market  place.     I  learnt,  moreover,   that  the  building  has 
been  commonly  known  as  "  Phillips'  Folly."     On  paying  a  visit  to  the 
sanatorium,  I   found  that   it   was  in   charge  of  a   man  and  his  wife^ 
seemingly  excellent  nurses  and  kind  and  attentive  to  the  patients  under 
them  ;  they  have  a  staff  of  nurses  varying  in  number  with  the  needs  of 
the  place.     Both  buildings  and  grounds  appeared  to  be  in  good  order ; 
the  wards  are  kept  warm  yet  sufficiently  ventilated.     I  may  add  that  the 
plans  for  the  hospital  were  submitted  to  the  Board  previous  to  its  erection^ 
and  that  the  sanitary  and  other  arrangements  appeared  to  me  to  leave 
little  to  be  desired. 

Before  leaving  Wigan  I  was  requested  to  meet  the  sanitary  committee 
of  the  Town  Council,  in  order  to  lay  before  them  the  results  of  my 
investigation  into  the  circumstances  of  the  epidemic,  and  to  make  any 
suggestions  as  to  the  precautions  necessary  to  be  observed  in  the  future. 
To  this  request  I  acceded  ;  and  the  more  readily  on  account  of  my  desire 
to  bear  testimony  to  the  value  of  the  sanatorium,  but  for  the  possession 
of  which  I  felt  very  strongly  that  the  town  would  have  suffered  from 
the  effects  of  the  epidemic  much  more  severely  than  under  ezistiog 
circumstances  had  been  the  case. 


*  The  •xceptioD  referred  to  is  the  Ijennoa  family,  rending  at  49,  Clayton  StrecL 
From  this  house  two  children,  Bridget  Lennon  aged  9,  and  Aah  Lennon  aged  4,  were 
removed  to  the  taDatorium  on  December  4th  and  January  2nd  re^pectivelj.  I  was 
informed  that  thej  had  only  recently  come  with  their  parents  from  Cardiff,  and  that 
as  far  as  was  known  they  had  not  come  in  eontaet  with  any  previous  case  of  Hnt 
disease  in  Wigan. 
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I  accordinglj  met  the  committee  at  a  late  stage  of  my  inquiry,  on     App.  a.  No.  i. 
March  17th,  and  afler  congratulating  them  on  the  manner  in  which  the  OuanOotlirattk 
outbreak  had  been  restrained  within  comparatively  narrow  limits,  I  called  fn  ^JiSSTm?* 
their  attention  to  the  existence  in  the  town,  in  a  very  marked  degree,  of  inoe-in-Haker- 
certain  factors  which  tend  to  predispose  to  the  invasion  by  disease  like  D^cLpenMn. 
typhus.     I  referred  particularly  to  the  great  amount  of  overcrowding 
which  prevailed  in  that  part  of  the  town  called  Scholes,  and  also  to  the  fact 
that  since  a  large  number  of  houses  in  this  area  are  built  back> to-back, 
it  has  been  impossible  to  secure  anything  like  efficient  ventilation  of 
them.    In  addition,  I  pointed  out  that  dirt  and  destitution  appeared  in 
this  district  to  be  all  but  universal.     Referring  also  to  the  fact  that  in  the 
first  house  attacked  no  less  than  1 1  cases  had  occurred,  I  stated  that  in 
my  opinion  the  reason  that  the  outbreak  did  not  afterwards  spread  in 
anything  like  a  similar  rate  was  twofold.     Firstly,  that  efficient  provision 
had  been  made  beforehand  for  isolation  of  cases  of  infectious  disease, 
and  secondly,  that  such  provision  was  promptly  made  use   of  by  the 
removal  to  the  sanatorium  of  every  case  as  soon  as  it  was  notified.    I 
farther  called  attention  to  tlie  fact  that,  although  the  disease  had,  at 
that  time,  apparently  been  stamped  out,  vigilance  was  not  to  be  relaxed, 
as  ft  was  possible  that  the  disease  might  yet  break  out  afresh,  particularly 
in  the  autumn,  at  which  time  it  is  specially  liable  to  occur. 

There  remains  to  be  noticed  the  question  of  the  source  of  infection 
of  the  first  case  in  the  Wigan  Urban  Sanitary  District,  the  nature  and 
source  of  other  continued  fever  occurring  about  the  same  time  in  other 
parts  of  the  Registration  District,  and  certain  clinical  considerations 
arising  in  connexion  with  the  typhus  prevalence  witnessed. 

Source  of  the  Wigan  Typhus. 

Inquiry  as  to  the  movements  of  the  boy  Edward  Woosey  prior  to  the 
date  of  his  attack  elicited  the  information  that  ho  had  never  done  any 
work  since  leaving  school.  I  learnt  also  that  he  was  in  the  habit  of 
spending  a  good  deal  of  his  time  at  the  canal  wharf  at  Ince,  which  is  a 
short  distance  only  fi'om  the  part  of  Wigan  in  which  John  Street  is 
situated.  The  possibility,  therefore,  arose  of  his  having  come  in 
contact  with  a  previous  case  of  typhus  on  one  of  the  eaunl  boats,  or 
even  of  his  having  taken  a  trip  on  one  of  them  to  Liverpool,  where  this 
disease  is  known  to  be  more  or  less  endemic.  As  it  appeared  at  this 
time  quite  unlikely  that  he  could  have  contracted  the  disease  in  Wigan 
itself  where  no  previous  case  had  been  known  to  have  occurred  for  more 
than  20  years,  I  thought  it  advisable  to  follow  up  the  suggestion  thus 
afforded,  and  with  this  object  in  view  I  paid  a  visit  to  Liverpool. 

Arrived  there,  I  met,  by  appointment,  the  Medical  Officer  of  Health, 
Dr.  Stopford  Taylor,  who  afibrded  me  all  the  information  in  his  power. 
On  referring  to  the  monthly  records  of  zymotic  disease  in  Liverpool,  we 
found  that  the  number  of  cases  of  typhus  notified  during  the  year  1891, 
up  to  the  time  of  its  first  appearance  at  Wigan,  was  as  follows : — 

Cases  of  Typhus  Notified  in  Liverpool. 

1891.— January    -     6.         1891.— June  -     5. 

„         February  -  17.  „        July  -  18. 

„         March       -  21.  „        August  •  34. 

„         April        -  11.  „        September        -  22. 

„         May         -    3. 
The  largest  number  in  any  one  month  had,  as  is  thus  seen,  appeared 
ia  Augoat,  particularly  in  the  first  fortnight  of  that  month,  just  prior  to 
the  ocenrrenee  of  the  first  case  of  the  series  in  Wigan. 
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Dr.  Taylor  also  supplied  nie  with  a  map  of  the  city,  on  which  vras 
shown  the  locality  where  each  case  of  typhus  had  occurred  during  the 
period  of  June  1st,  August  31st,  1801.  Of  tlie  whole  numher  notified 
during  that  time  no  less  than  18  had  broken  out  in  a  court  off  Warwick 
Street,  in  Toxtelh  Park,  Liverpool.  On  making  inquiry  as  to  wliether 
this  disease  had  appeared  on  any  of  the  canal  boats  I  learnt  that  such 
had  not  been  the  case.  Typhus  had,  however,  we  found  from  the 
records,  appeared  in  a  house  close  to  the  canal  terminus,  Ihc  patieut  in 
this  instance  being  the  daughter  of  one  of  the  sanitary  inspectors,  whose 
duty  was  to  remove  cases  of  disease  from  infected  houses.  Notificatioc 
of  this  girl's  attack  was  received  on  July  28th  1891,  when  she  was 
immediately  removed  to  tlie  isolation  hospital.  Further,  Dr.  Taylor 
advised  me  to  make  inquiries  at  Bootle  and  Ormskirk  as  to  whether 
there  had  been  any  recent  cases  of  typhus  at  either  of  these  places^ 
through  both  of  which  the  canal  runs  between  Liverpool  and  WigM. 
Etc  also  informed  me  that  there  had  been  a  death  from  this  disease  at 
Bootle  during  the  third  quarter  of  1891,  and  that  therefore  there  might 
possibly  have  been  several  non-fatal  cases  also. 

I  paid  a  visit,  therefore,  to  Bootle,  where  I  C4lled  on  the  Medical 
Officer  of  Health,  Dr.  Sprakeling,  but,  unfortunately,  failed  to  see  him. 
He,  however,  was  good  enough  to  write  to  me  later  on,  when  he  stated 
that  Dr.  Taylor  had  been  mistaken  as  to  a  death  having  occurred  there 
from  typhus,  as  there  had  been  no  case  of  the  disease  in  his  district  for 
some  considerable  time  past.  Having  to  return  at  once  to  Wigan,  I 
did  not  visit  Ormskirk  on  this  occasion  ;  nor,  indeed,  did  I  do  so  at  all, 
such  a  course  subsequently  appearing  to  be  unnecessary. 

For  on  reaching  Wigan  once  more,  I  learnt  from  the  Inspector  of 
Nuisances  that  the  police  had  aftordcd  some  information  which  threw 
valuable  light  on  the  manner  in  which  young  Woosi^y  had  probably 
contracted  infection.  It  appi^ared,  from  their  evidence,  that  about  the 
niiddle  of  August  a  navv}',  whose  name  was  unknown,  had  come  from 
Liverpool  to  work  on  the  railway  at  Wigan,  and  that  he  had  lodged  at 
27,  John  Street,  with  the  Wooseys.  It  was  stated  also  that  he  was  not 
well  when  he  arri^•ed,  and  that  he  became  progressively  worse  during 
the  next  week,  when,  although  very  ill,  he  left  with  the  intention  of 
returning  to  Liveipool  if  possible.  During  l.is  stay  in  John  Street  he 
slept  with  young  Woosey,  who  was  also  in  his  company  to  a  greater 
extent  than  other  meml)ers  of  the  family.  Up  to  the  time  of  writing, 
I  have  unfortunately  failed  in  the  attempt  to  trace  the  further  movements 
or  learn  more  as  to  the  history  of  this  man,  who  was  in  all  probability  the 
primary  cause  of  the  outbreak  of  typhus  in  Wigan. 


Other  Fever  in  the  Registration  District  of  Wigan. 

At  an  early  period  of  my  inquiry  I  heard  that  there  had  Ixjen  one  or 
more  cases  of  typhus  at  Ince-in-Makerfield,  an  adjoining  township  and 
practically  a  suburb  of  Wigan.  By  certain  persons  it  was  thought 
possible  that  typhus  infection  might  have  been  introduced  to  Wigan 
from  this  quarter,  but  further  inquiiy  sufficeil  to  show  that  although  in 
one  i^ome  this  was  true,  yet  in  the  first  instance  infection  had  apparently 
spread  from  Wigan  to  J  nee  and  not  vice  versa.  The  facts,  as  I  obtained 
them  with  tJie  help  of  Mr.  Hall,  the  Medical  Officer  of  Health  for  the 
Ince  Urban  Sanitary  District,  and  other  persons,  were  as  follown : — ^A 
woman  named  Bridget  Taylor,  aged  61,  had  been  living  with  her  two 
daughters,  Kate  aged  20,  and  Alice  aged  18,  at  9,  Victoria  Street,  Inc^. 
Somewhere  about  the  20th  January  1892,  the  mother  was  taken  ill  of 
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ras  called"  fever"  and  al\erwarils  died  on  1st  Febinarv,  but  it  App. A. No. ». 
>t  possible  to  iiiul  out  the  nature  of  the  disease  whioli  liad  brought  On  an  Outbreak 
the  fatal  termination.  On  Januarj  27tli  or  2bth  tlie  two  daughters  fj^  '^jffJ^^^^^ 
ilso  found  to  be  ill  and  removed  to  the  local  isolation  hosi)itaI,  inoe-in-Makefr- 
typhoid  fever  was  diagnosed  ;  but  apparently  their  temperatures  dV.  cipeman  • 
lot  taken  regularly,  and  I  was  therefore  unable  to  gainconfirmatioii 
;h  diagnosis  from  temperature  charts.  Very  shortly  after  these 
tIs  were  taken  ill,  John  Taylor,  aged  21,  a  cousin  of  theirs,  who 
sen  lodging  with  them,  went  away  to  Wigan  and  took  up  his  abode 
,  Leader  Street.  On  February  oth  he  wns  found  to  be  suffering 
jphus,  of  which  there  had  been  no  previous  cases  in  Leader  Street, 
ras  removed  to  the  sanatorium,  It  is,  therefore,  perhaps  a  fair 
noe  that  the  disease,  which  had  previously  attacked  his  cousins 
anty  was  also  in  reality  typhus.  Later  on,  it  transpired  that  there 
eeo  another  woman  in  the  house  occupied  by  these  people  at  luce 
week  or  so  prior  to  the  date  of  their  attack.  This  woman,  by 
Marsella  Lawless,  had  been  lodging  previously  at  28,  John  Street, 
1,  but  about  Christmas  ^he  went  over  to  I  nee  with  the  intention 
Dg  for  a  time  with  a  son  of  hers,  but  he,  for  some  reason  or  other, 
d  to  take  her  in.  She  therefore  took  up  her  abode  with  the 
rSy  and  ^xe  days  after  doing  so  was  taken  very  ill,  when  she  was 
ed  by  a  Dr.  Parker  for  **  bronchitis."  Although  there  had  not  ap- 
iy  been  a  ease  of  typhus  at  28,  John  Street,  the  disease  had  existed 
Dj  other  houses  in  that  street  for  some  time  before  she  left,  and 
juently  it  is  by  no  meaus  improbable  that  she,  t(»o,  suffered  from  an 
of  what  was  in  reality  that  disease,  as  it  is  very  diihcult  on  any 
hypothesis  than  by  iufection  through  this  woman  to  explain  the 
]aent  illness  of  the  Taylors,  more  especially  the  undoubted  attack 
has  in  their  cousin. 

3ther  reputed  Ince  case  occurred  in  the  person  of  Elizabeth 
veil,  who  was  removed  from  the  Wigan  Union  Workhouse  to  the 
irium  in  consequence  of  an  attack  of  typhus  on  March  4th,  1892. 
lad,  at  date  of  attack,  been  for  several  months  an  inmate  of  the 
locise.  At  Christmas  last  she  had  indeed  discharged  herself  for  a 
»  of  days,  and  had  visited  Ince  in  the  interval,  but  having  regard 
J  customary  incubation  period  of  the  disease,  the  possibility  of 
iving  contnicte<l  infection  during  the  bri(;f  period  tor  which  she 
e  house  may  certainly  be  dismissed.  I  therefoie  carefully  searched 
isitoiV  book,  and  also  the  admission  book,  to  sec  whether  she 
have  come  in  contact  at  the  workhouse  with  some  person  from  any 
e  affected  neighbourhoods  between  the  date  at  which  she  last 
jd  the  house  and  that  at  which  she  was  found  to  be  sutlering  from 
IS.  I  also  questioned  the  odicials  as  to  what  work  slie  had  been 
;  in  reply  to  which  I  was  infonueil  that  she  washed  the  clothes  and 
i  of  patients  in  the  workhouse  infirmary.  After  much  futile 
y  I  found  that  among  other  patients  for  whom  she  had  washed 
man  named  John  Doherty,  who  was  admitted  to  the  infirmary  on 
jry  30tb,  1892,  said  to  be  suffering  from  pneumonia,  and  who  died 
3  following  day.  It  appeared  that  he  had  been  ailing  for  four  days, 
iiiher,  that  he  had  come  from  a  house  in  Caldwell's  Fold  (No.  1), 
ich  he  had  been  lodging  for  some  time.  Cases  of  typhus  had  been 
red  from  this  house  on  December  3rd,  and  December  6th  previously, 
from  the  same  house,  also,  two  children  ageil  ten  years  and  seven 
respectively  had  been  taken  to  the  sanatorium,  the  disease  notified  in 
caan  being  '^  continued  fever."  Dr.  Barnish,  however,  informed  me 
lieie  could  be  little  doubt  that  these  Tfere  really  cases  oi  lypb\x«  «^ao. 


92 


in  wigMi  and 
Iiio»4ii-ltaker 
Add;  by 
Br.  Oopeman. 


▲pp.a.  No.  9.  It  may  here  be  stated  that  subse<|uent  to  Ilalliweli's  removal  to  the 
On  ui  Outbreak  Banatorium,  no  further  ease  of  the  disease  has  broken  out  in  the 
olT^uiPever  workhouse. 

While  at  Ince  for  the  purpose  of  investigating  the  nature  of  the 
*^ fever"  from  which  the  two  girls  named  Taylor  had  suffered,  ae 
already  described,  I  thought  it  desirable  to  pay  a  visit  of  inspection 
to  the  local  isolation  hospital  in  which,  as  I  was  informed,  they  had 
been  treated. 

The  hospital  is  situated  in  the  midst  of  a  large  space  of  waste  land 
known  as  Amberswood  Common,  about  a  mile  from  Ince.  Isolation  is 
thus  effectually  obtained,  but  the  situation  has  its  disadvantages,  ainoe 
in  bad  weather  the  place  is  exceedingly  difficult  of  approach  owing  to  the 
practical  absence  of  roads  to  it.  At  the  time  of  my  visit  snow  was  on 
the  ground,  and,  as  a  start  was  made  from  luce,  I  heard  strict  injunctiont 
given  to  the  driver  to  keep  in  the  direction  of  the  track,  lest  our  vehicle 
should  be  overturned.  Arrived  at  the  hospital,  I  found  it  in  e!iarge  of 
an  elderly  woman  and  her  daughter.  The  former  was  apparently  deaf 
and  alsD  confined  to  her  chair  with  rheumatism,  while  the  latter  attended 
to  the  household  duties.  Neither  of  them,  as  far  as  I  could  learn,  had 
had  any  experience  of  nursing  previous  to  their  appointment.  Then 
were  no  patients  under  treatment  at  the  time  of  my  visit. 

The  hospital  was  built,  as  I  was  informed  by  the  clerk  to  the  local 
board,  about  10  years  ago.  About  three  years  previously.  Dr.  ParaooB, 
in  a  report  on  the  general  sanitary  condition  of  Ince-in  MakerfieU 
(1879),  had  made,  among  others,  the  following  recommendation:— 
*'  Some  provision  should  be  made  for  the  isolation  of  infectious  diseaaa. 
^^  This  should  not  be  delayed  until  anotlier  epidemic  has  actuaDy 
^*  broken  out,  as  the  chief  use  of  such  accommodation  is  to  isolate  the 
'^  first  cases  of  disease,  and  thus  prevent  it  from  gaining  a  footing  in 
^'  the  district."  In  consequence  of  this  recommendation  it  was,  niter 
some  time,  detennined  to  build  an  isolation  haspital  on  the  site  I  hare 
described,  so  as  nominally  to  provide  for  the  nf^eds  of  the  district  in 
this  respect ;  but  since  it  was  also  ilecided,  as  the  clerk  informed  me, 
to  cut  down  the  cost  to  the  lowest  possible  limit,  the  result  can  hardly 
be  described  as  satisfactory. 

The  greater  part  of  the  hospital  building  consists  of  two  wards,  built 
'^  back-to-back,"  which  communicate  at  one  end  with  what  may  be 
called  the  administrative  portion  of  the  block.  Built  on  to  the  opposite 
extremities  of  the  wards  are  two  closets  with  pent- house  roofs.  To  each 
of  these  light  is  admitted  by  a  small  aperture  about  5  inches  square  in 
the  roof.  Cross  ventilution  of  the  closets  is  said  to  be  provided  for  by 
the  insertion  of  perforated  bricks  on  opposite  sides  near  the  roof.  The  * 
wards  are  whitewashed  internally ;  the  windows  and  fireplaces  are  gfn^l 
and  ventilation  is  imperfect.  There  was  also  at  the  time  of  my  visit  a 
considerable  accumulation  of  dust  and  filth  on  the  top  of  a  wooden 
lobby  by  which  the  ward  is  entered  from  the  other  rooms.  The  kitchen 
is  used  as  a  living  room  by  the  caretaker  and  her  daughter,  while  what 
is  called  the  "  waiting-room  "  is  utilised  as  an  extra  bedroom. 

A  few  yards  from  the  hobpital  is  a  small  brick  building,  half  of  which 
is  used  as  a  wash-house,  while  the  other  half  is  termed  the  mortuary. 
This  latter  I  was  unable  to  inspect  as  the  key  had  apparently  been 
lost. 

It  remains  to  be  noted  that  while  at  Wigan  I  made  inquiries,  in 
accordance  with  instructions,  as  to  the  occurrence  of  '^  fever"  in  other 
sub^diviaionB  of  the  Wigan  Kegistration  District,  visiting  some  of  them 
in  pemon.    Although  in  one  or  two  aanitary  districts  cases  of  so-called 
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nue<l  fever  "  had  been  notified,  in  no  instance,  other  than  those  to  App.a.No.». 
I  have  alreadj  drawn  attention,  could  I  obtain  evidence  that  any  On  anOntbiMk 
patients  in  question  had  suffen^d  from  unsuspected  typhus  fever.    fi^^J^££|^i£[*^ 


Clinical  Considerations. 

Dg  to  the  fact  that  there  is  no  resident  Medical  OIHccr  nt  the 

Sanatorium,  the  records  of  the  progress  of  cases  treated  there  are 

Uy  somewhat  imperfect^  except  as  regards  the  temperature,  which 

n  regularlj  everj  morning  and  evening.     Record  of  the  state  of 

wkIb,  pulse,  and  respiration  was  also  made,  but  with  less  regu- 

In  the  present  case  the  temperature  charts,  some  of  which  will 

ind  appended  to  this  report,  are  particularly  valuable  as  giving 

maiioD  of  the  diagnosis  which  had  been  arrived  at  as  to  the  nature 

epidemic  at  present  under  consideration.     And  inasmuch  us  some 

)  narses  themselves  were  attacked  by  the  malady,  the  oppoilunity 

Forded  for  studying  the  disease  in  this  sense  from  its  first  onset. 

tain  points  of  interest  connected  either  with  the  range  of  the 
raturc  or  with  other  symptoms  presented  by  the  patients,  may 
>s  here  be  considered  somewhat  in  detail,  seeing  that  not  only  is 
I  a  rare  disease  in  £ngland  at  the  present  day,  but  also  that  certain 
were  observed  in  the  Wigan  epidemic  which  possess  a  special 
fie  interest  by  reason  of  their  anomalous  occurrence.  For  this 
eason,  however,  it  may  be  well  not  altogether  to  omit  mention  of 
oms  which,  on  the  other  hand,  may  bo  regarded  as  *'  typical,"  if  only 
j^gested  above,  for  ihe  purpose  of  removing  any  possible  doubt 
lie  true  nature  of  the  disease  under  consideration. 

St  of  the  patients  admitted  into  the  sanatorium  had  been  ill  for 
Ifl  varying  from  two  to  three  or  even  more  days  previously,  so  that 
e  time  they  were  seen  it  was  not  always  possible  to  obtain  much 
nation  at  to  the  symptoms  accompanying  the  onset  of  the  disease. 
e  cac^e,  however,  of  the  sanatorium  nurses  who  caught  the  infection 
ttack  was  ushered  in  with  headache,  loss  of  appetite,  and  general 
se,  followed  by  pain  in  the  region  of  the  loins,  and  light-headed- 
while  in  one  case  there  was  not  only  suffusion  but  actual  running 
the  eyes.  By  the  second  or  third  day  they  felt  too  ill  to  leave 
beds  ;  the  body  temperature  having  been  fouud  from  the  com- 
ement  of  the  attack  to  be  considerably  raised  ;  ranging  from  about 
F.  on  the  evening  of  the  first  day  to  103 '5-101 '5  on  the  ninth 
Qg.  In  none  of  the  patients  did  the  temperature  reach  above  105° 
ot  even  in  that  which  had  a  fatal  termination.  In  most  of  the 
erature  charts  a  slight  remission  of  fever  is  noticeable  from  the 
>o  the  eighth  day,  preceding  by  about  a  week  the  final  crisis  in  those 
which  took  a  favourable  course.  The  fall  of  the  temperature  at 
risis  of  the  illness  usually  commenced,  as  may  be  seen  from  the 
B  appended,  from  the  thirteenth  to  the  fifteenth  or  sixteenth  day. 
16  of  the  nurses,  on  tho  other  hand,  it  bc'gan  as  early  as  the  tenth 
if  the  disease.  In  some  instances  the  fall  was  continuous  until  a 
mnal  temperature  was  reached ;  in  others  it  was  of  an  intermittent 
icter,  the  final  fall  consisting  in  a  series  of  oscillations  of  temperature 
iding  over,  perhaps,  three  or  four  days.  In  those  cases,  on  the  con- 
,in  which  death  occurred,  either  the  crisis  was  not  noticeable  or  the 
erature  immediately  leapt  up  again  considerably  above  the  normal 
e  eiad  of  tho  second  week  of  illness. 

le  pube  rate  varied  in  different  cases  between  90  and  120  beats  per 
lie  during  the  firat  week  oi  the  disease,  usually  increaa\ii|^  ttome^YAl 
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App.  A.  No.i».  in  rate  during  1  lie  second  week,  and  falling  more  or  less  eoincidentlj 
witb  the  teiD|KTature  on  the  occurrence  of  crisis.     In  one  of  those  caaei 
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3(  Typbua  Fever  which  ended  fatally,  it  will  be  tieen  from  tlie  chart  that  the  secondiij 
[noe-ln^MUer-     ^^e  of  temperature  jti?t  previous  to  death  was  accompanied  by  a  verj 
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considerable  ueeeleration  of  the  pulse  rate. 

None  of  the  charts  show  the  opposite  condition  of  slow  pulse  men- 
tioned as  sometimes  occurring  in  typhus,  by  Mnrchison,  Barrallier, 
Kennedy,  Maclagan,  and  others. 

The  respiratory  movements  range<l  in  frequency  from  20  to  3()  per 
minute  during  the  first  week  among  the  milder  cases,  rising,  however,  to 
a  still  higher  point  with  the  onset  of  delirium.  In  the  faml  case  pre- 
viously alluded  to  a  resjiiration  rate  of  66  was  noted  towards  the  end. 

With  regard  to  the  digestive  system,  the  only  point  deserving  of 
special  mention  is  the  state  of  the  bowels,  which,  as  is  usually  stated  to 
be  the  case,  were  sometimes  constipated,  sometimes  relaxed,  the  former 
condition,  however,  being  the  more  frequent.  The  stools  were  noted  to 
be  for  the  most  part  dark  in  colour,  this  being  specially  the  case  when 
diarrhoaa  was  present.  In  some  few  of  the  patients  constipation  io  the 
first  week  of  the  disease  was  followed  by  profuse  diarrhoea  in  the 
second,  while  in  the  others  again  this  state  of  things  was  exactlj 
reversed. 

The  rash  in  n^ost  instances  was  well  marked,  the  petechial  form  being 
usually  accompanied  by  the  duller  '*  mottling  "  which  is  generally  de- 
scribed by  the  term  *'  subcuticular,"  which,  if  unscientific,  at  any  rata 
affords  a  fair  idea  of  the  appearance  presented  to  the  eye.  In  some  of 
the  children  admitted  to  the  sanatorium,  however,  the  eruption  wu 
either  absent  or  by  no  means  typical.  This  was  the  case  more  particn* 
larly  with  a  certain  proportion  of  those  who  came  under  treatnaent 
towards  the  end  of  the  outbreak.  In  these  children  there  could, 
nevertheless,  be  little  doubt,  both  from  the  history  of  their  previoiis 
surroundings  and  from  the  other  symptoms  which  presented  themselves, 
that  the  disease  from  which  they  were  suffering  was  in  reality  typhus. 
Possibly  in  some  of  these  cases  the  eruption  had  disappeared  prior  to 
admission,  it  being  often  of  a  very  evanescent  character  in  children. 

It  is  a  matter  wortli  noting,  perhaps,  that  of  the  CHse«  of  typhus 
coming  under  medical  observation  at  VVigan,  the  rash  was  in  everj 
instance  followed  by  desquamation  of  the  cuticle  in  the  form  of  fine 
fui'furaceous  particles,  and  in  one  instance  in  flakes  more  resembling 
that  which  occasionallv  follows  an  attack  of  scarlet  fever. 

Desquamation  was  also  found  to  occur  in  those  of  the  children  in 
whom,  as  stated  above,  no  raah  had  been  apparent.  It  was  generally 
most  marked  over  the  abdomen,  loins,  and  backs  of  the  thighs  and  lege. 
Murchisou  says  ilcsquamation  *'  is  sometimes  obser/ed  .  .  .  where 
the  skin  has  presentel  a  general  erythematous  flush,"  but  other 
authors,  as  far  as  I  know,  make  no  mention  of  the  matter. 

At  my  reciucst  inquiry  was  also  made  of  a  number  of  the  patients  as 
to  whether  they  had  lost  either  hair  or  nails  during  or  after  convalescence, 
■a  having  occurred  to  me  that  since  desquamation  had  apparently  been 
universal  during  the  epidemic  under  consideration,  possiblyotherepidennal 
structures  might  have  been  shed  as  well.  On  looking  np  the  literaure 
on  this  point,  I  find  it  stated,  on  the  authority  of  Murchison,  that  mott 
patients  shed  more  or  less  of  their  hair  during  convalescence,  but  that 
he  had  never  known  an  attack  of  typhus  to  have  any  effect  upon  the 
nails  ;  although,  on  the  other  hand,  Vogel  described  a  white  band  and 
furrow  which  may  appear  at  the  lunula  four  or  six  weeks  after  the 
commencement  of  the  disease  and  gradually  advance  to  the  extremity. 
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ler  diseases  which  greatlj  lower  the  vitality  of  the  body.    None 

andard  text-books  of  the  present  day  appear,  however,  to  mention 

siblc  occurrence  of  such  after  effects  of  typhus.    In  the  cases  of 

uts  who  were  sought  out  at  their  own  houses  the  results  of 

into  these  points  were  as  follows : — 
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!ap<e  was  observe<l  in  two  cases  out  of  the  total  number  admitted 
inatorinm,  the  patients  being  sisters,  Horsfall  by  name,  as^ed  13^ 
years  respectively.  The  occurrence  of  a  relapse  in  typhus  is  of 
rable  intere^t,  owing  to  the  fact  that  such  an  event  is  of  extreme 

One  case  indeed  has  been  recorded  by  Sir  Qeorj^e  Buchanan  as 
come  under  his  observation  at  the  London  Fever  Hospital,  this 
IP  only  one  observed  out  of  18,268  cases  of  tyf)lius  during  a 
)f  23  years.  Ebstein  aKsomet  with  a  case  in  1809.  Murchison, 
,  and  Tanner  all  state  that  they  had  never  seen  an  instance  of  a 
apse. 

\  the  temperature  charts  (Nos.  7-10)  of  the  Horsfalls'  illnesses 
^  seen,  in  the  case  of  the  elder  girl  particularly,  that  the  curve 
irst  attack  has  perhaps  rather  more  resemblance  to  that  of  enteric 
an  to  that  of  typhus,  especially  as  convalescence  was  delayed  in 
ses  beyond  the  end  of  the  third  week.  Knteric  fever,  however, 
>t  prevalent  at  the  time  ;  and  Dr.  Barnish  assures  me  that  tha 
each  patient  was  as  typical  on  the  first  as  on  the  second  occasion, 
IS  the  temperature  chart  at  once  shows,  there  can  be  no  doubt  as 
correctness  of  the  diagnosis.  In  both  first  and  second  attack  the 
irl  more  especially  suffere<l  from  fairly  profuse  diarrhoea,  but 
be  stools  were  quite  unlike  the  "  pea-soup "  variety  seen  in 
fever,  being  very  dark  in  colour  and  resembling  in  all  respects 
f  undoubted  typhus  cases  who  were  under  treatment  at  the  same 
Desquamation  also  was  observed  during  convale.-ence  on  all  four 
ns.  It  would  appear  therefore  that  these  two  girls  did  really 
rem  typhus  on  both  occasions,  rare  though  we  know  such  an 
ince  to  be. 

I  regard  to  the  complications  and  sequelae  that  were  observed  in 
ion  with  this  outbreak  of  typhus  at  Wigan,  it  may  be  noted  that 

delirium  occurred  in  1 1  cases,  in  five  of  whicli  it  was  of  so 
a  type  as  to  necessitate  the  strapping  down  of  the  patient.  In 
cases,  two  of  which  came  under  my  own  observation,  the  original 
was  complicated  with  pneumonia,  while  in  **  many"  others  true 
tysis  came  ou.  Phlebitis  and  thiombcsis  of  the  femoral  vein 
a  smart  rise  of  temjM^rature  in  one  case,  subsequent  to  the  critical 
d  in  two  others  parotitis  occurred  at  about  a  similar  period.  The 
^quelfl)    of    importance   noted    may    bo    briefly     tabulated    as 


Laryngitis 
Broncijitia 

■ 

Pleurisy 
SeunUgm 


-  Two  cases. 


» 


-    One  case, 
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▲pp.  a.  No.  0.  The  treatment  adopted  consisted  in  the  exhibition  of  a  mixture  of 
OnanOn^reak  quinine  and  hjdrobromic acid  every  four  hours;  efTervescing  mixtures 
of^hoiF^^T  in  the  event  of  persistent  vomiting  ;  and  to  combat  hyperpyrexia,  anti- 
Iiioe-fnS£er-  febrin  (four  to  six  grains  occasionally),  and  tepid  sponging.  With  regard 
SrH^Miiuui        *^  dietetic  treatmeul,  warm  milk   was  used  in  eveiy  case,  the   quandtjr 

being  only  limited  by  the  amount  which  it  was  found  possible  to  admini- 
ster. The  milk  was  peptonized  in  those  instances  in  which  it  disagreed 
in  the  fresh  state.  Stimulants  were  freely  used,  almost  every  case  reoeir- 
ing  from  five  to  ten  ounces  of  brandy  per  diem.  Unfortunately  no  post* 
mortem  examination  had  been  made>  and  no  bacteriological  observations 
were  possible,  as  at  the  time  of  my  visit  the  cases  then  in  the  hospital 
were,  I  considered,  in  too  late  a  stage  of  the  disease  to  afford  resolts 
likely  to  be  of  any  value. 

The  foregoing  brief  clinical  account  of  the  Wigan  outbreak  ii 
compiled  mainly  from  notes,  the  use  of  which  was  afforded  me  by  Dr. 
Barnish,  the  Medical  Officer  of  Health,  and  by  Dr.  Mariland,  the 
District  Medical  Officer,  who  have  both  been  at  much  trouble  to  obtain 
and  supply  mc  with  detailed  information  on  those  points  which  I 
thought  to  be  of  special  importance.  To  both  these  gentlemen,  as  well 
as  to  other  officials  of  the  sanitary  authority,  my  best  thanks  are  due  for 
the  valuable  and  unsliiiting  help  afforded  me  during  the  prosecution  of 
this  inquiry. 

ADDENDUM. 

The  following  brief  history  of  the  progress  of  the  epidemic  is  maiDly 
based  on  iaformatiou  supplied  to  me  by  Mr.  John  Sumner,  Chitt 
Inspector  of  Nuisances  for  the  borough  of  Wigan.  He  stated  that  thA 
first  intimation  of  the  epidemic  received  was  a  personal  notice  to  himself 
on  September  24th  last,  thiit  *'  fever  "  existed  at  No.  27,  John  Street.  He 
at  once  proceeded  there  and  found  that  the  tenant,  Woosey,  his  wife,  and 
two  children  were  ill.  and  were  being  attended  by  the  Union  Medical 
Officer,  who  notified  the  case  next  morning  as  typhoid  fever.  Mr. 
Sumner  discovered  chat  another  boy  of  Woosey 's  (Edward)  had  been  ill 
for  two  or  three  weeks,  but  appeared  at  that  date  all  right  again.  It  was 
afterwards  found  that  this  case  had  been  notified  on  the  2nd  September 
as  pneumonia. 

On  September  10th,  John  Ha^an,  of  19,  John  Street,  a  playmate  of 
Edward  Woosey 's,  had  been  riOtified  as  suflering  from  typhoid,  and  had 
been  sent  into  the  sanatorium  the  following  day.  Woosey's  family,  with 
the  exception  of  Edward,  had  been  taken  ill  nearly  at  one  and  the  same 
time,  and  they  had  been  ill  about  three  or  four  days  when  the  inspector 
first  visited  them. 

In  addition  to  Woosey's  family,  Mrs.  Qualey  and  four  or  Bye  of  her 
children  lived  also  at  No  27,  John  Street.  They  were  lodgers  there,  and 
when  they  found  fever  in  the  house  removed  to  62,  Vauxhall  RoacL  The 
inspector  immediately  informed  the  Medical  Officer  of  Health  of  the  cases 
at  27,  John  Street.  He  accordingly  visited  the  house  the  next'  day 
(September  25th),  and  directed  that  Woosey,  his  wife,  and  their  two 
children  should  be  removed  to  the  sanatorium  at  once. 

The  boy,  Edward  Woosey,  who  had  been  ill  and  recovered,  went  to  stay 
with  his  aunt  at  3,  Richard's  Yard,  toi^ether  with  another  brother  (Peter), 
who  had  not  yet  been  ill.  The  latter  was  afterwards  attacked,  and  was 
taken  to  the  sanatorium.  AVhen  all  the  tenants  had  lett  Woosey's  house 
all  the  bedding  and  the  whole  of  the  furniture,  such  as  it  was,  was  de8troyed» 
and  the  house  was  thoroughly  disiufected.  Whilst  the  Wooseys  were 
being  removed  to  the  sanatorium,  the  inspector  received  information  thai 
the  Qualeys  had  been  taken  ill.  He  went  to  their  now  lodgings  at  52, 
Vauxhall  Koad,  occupied  by  Mrs.  Cox,  and  found  that  Mrs.  Qualey  and 
her  children,  with  the  exception  of  one  boy,  were  ill.  He  notified  the  fact 
to  the  Medical  Officer,  and  on  the  following  day,  September  28th,  Mrs. 
Quale/  and  the  four  children  were  taken  to  the  sanatorium.  The  other 
1  bof  remained  with  Mrs.  Cox,  at  52,  'Va\rL\iaW  'Road.    K!DL«t  VSckA  Q^aaXnja 

bmabeen  transferred  to  the  Banatormm,  Mxa.  Cox  iiaa  VasIom^  \o  t«id»^% 
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her  honaefor  %  daj.    Whilst  she  was  away,  No.  52  was  thorougblj   ^pp^  ^,  Vo,9n 
cicd,  and   the  hcd  which  had  heen  used  by  Mrs.   Qaaley  was         ' — ^ 
■ed.    After  the  hoose  had)>een  fumigated,  Mrs.  Cox,  her  family,  and  SnfijSSlRSr 
'  Qaaley  returned.  in  w^a  and 

leptomber  28th,  the  Medical  Officer  of  Health  received  a  notifica-  I",^*^"^ 
at  Mary  Ann  Clark  of  41,  HighamStreet,  a  friend  ofMrs.  Wooscy's,  Dr.(i)peiM 
iffering  from  typhoid.     She  was  removed  to  the  sanatorium  the 
ay,  when  the  case  was  found  to  be  one  of  typhus.     She  was  a 
1  woman,  living  with  her  husband  and  child,  neither  of  whom  were 
i.     The  house  was  disinfected  the  same  day. 
September  29th,  Peter  Woosey,  who  had  removed  from  27,  John 
to  3,  Richard's  Yard,  was  notified  as  sufiPering  from  typhus,  and  was 
id  the  same  day  to  the  sanatorium. 

)ctober  1st,  James  Smalley,  of  3,  Actons  Court,  was  certified  to  be 
h  typhus,  and  was  removed  to  the  sanatorium  the  same  day.  He 
1  aoqnaiutance  of  the  Wooseys. 

October  2nd,  John  Percy,  of  14,  John  Street,  and  Bridget  Tague, 
John  Street,  playmates  of  the  young  Wooseys,  were  removed  to 
mtorinm,  suffering  from  typhus,  and  on  Octooer  5th,  John  Hagan, 
John  Street,  father  of  the  boy  removed  on  September  11th,  and 
I  and  daughter  (playmates  of  Wooseys),  were  also  removed. 
Dctober  12,  James  Moore,  another  playmate  of  the  Wooseys,  was 
ed  to  the  sanatorium.  On  the  same  day  Patrick  Qunley,  who, 
he  attack  of  the  other  members  of  his  family  had  been  living  with 
7ox  at  Yauxhall  £oad,  was  taken  ill  and  also  reaaoTed  to  hospital. 
October  16th,  Mary  Woosey  (aunt  of  Petsr  Woosey,  junior),  and  her 
ring  in  Richard's  lard,  were  taken  ill  and  were  removed  to  the 
rinm. 

)ctober  21st,  Mary  Clinton  of  54,  Yanzhall  Eoad,  to  whose  house 
•x's  removed  whilst  62,  V^auxhall  Eoad  was  being  disinfected,  was 
to  the  sanatorium  suffering  from  t/phns.  She  had  been  in  the 
)f  visiting  Mrs.  Cox,  who  on  October  22nd  was  certified  as  suffering 
memnonia.  Mrs.  Cox  died  shortly  afterwards,  and  when  the  house, 
kuxhall  Road,  was  visited  it  was  found  that  preparations  were  being 
for  holding  a  wake  on  her  body,  but  witn  the  assistance  of  the 
the  friends  of  the  deceased  were  induced  to  dispense  with  the 
on. 

October  26tli,  Mrs.  Cox's  daughter  was  removed  to  sanatorium 
ing  from  typhus. 

October  3l8t,  Mr.  and  Mrs.  Tagae  and  two  children  were  removed 
25,  John  Street,  all  affected  with  typhus ;  and  on  the  same  dav 
t  Causey,  of  215,  Scholes,  who  bad  previously,  from  the  8th 
mber  to  October  25th,  been  in  the  sanatorium  with  scarlet  fever, 
&ken  there  again  suffering  from  typhus.  No.  215,  Scholes  was 
M^ted  and  no  furtiier  case  occurred  there. 

November  2nd,  William  Coates,  of  20,  Bradshawgate,  the  only  one 
amily  of  eight  who  caught  the  disease,  was  removed  to  the  sana- 
n.  He  was  a  friend  of  the  Tagues,  of  which  family  on  the  same  day 
lore  were  admitted  to  the  hospital. 

ry  A.  Howarth,  who  had  been  lodging  at  55,  John   Street,  with  a 
biter  of  John  Percy ;  a  boy    (Whittle),    of  30,   John  Street ;  and 
er  daughter  of  Catherine  Cox  were  also  all  admitted  on  November 
No  otuer  member  of  Whittle's  family  caught  the  disease. 
the  3rd  November,  Ann  Bennett,  of  55,  John  Street,  a  married  sister 
hn  Percy,  wa<^  removed  to  the  sanatorium;    and   the  same  day 
;e  Finn,  who  had  been  lodging  with  Mr.  John  Percy  at  14,  John 
i,  was  also  moved  to  the  sanatorium,  where  he  died. 
November  4th,  Alice  Poole,  of  10,  John  Street  (a  friend  of  the 
a),  was  removed  to  hospital ;  and  on  the  following  day  her  mother, 
.  Gould,  was  also  admitted  to  the  sanatorium. 
Noirember  5th,  John  Moore,  of  24,  John  Street,  father  of  the  James 
9  previouBly  mentioned,  was  removed  to  the  sanatorium. 
l^yrember  10th,  Mary  Halliwell,  of  Stuart  Street,  a  daughter  of  Mrs. 
9,  was  taken  to  ibe  sanatorium ;  and  on  the  same  day  Uoae  CoV&haxl, 
Riebard'a  Yard,  who  had  been  attending  the  patienU  next  door  ^«i\ 
wa0  attacked  with  typhna  and  sent  to  the  fianatoTiTim.    Tiw  boil 
tar  were  alao  attaoketi  at  a  Inter  ]>eriod 
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ivp.A.No.9.  On  November  10th,  Eliza  Kelly,  nurse  at  the  satiatorium,  was  taken 
ill  with  typhus.  BetA^een  November  14tli  and  Novcml)er  19th  Bridget 
Cox,  daughter  of  Mrs.  Cox  deceased,  was  removed  to  hospital  from  o2, 
Vauxhall  Boad ;  Ann  and  Thomas  Moore  were  removed  there  from  24, 
John  Street ;  Elizabeth  Smalley,  daughter  of  James  Smallcy,  was  removt'(i 
from  Acton's  Court ;  and  Mary  Maley  from  43,  John  Street  (directly 
opposite  Woosey's  house). 

On  November  23rd,  Maria  and  Alice  Horsfall,  daughters  of  M^^5. 
Horsfall  of  34,  Top  Croft,  a  fish  hawker,  were  removed  to  the  sanatorium. 
Mrs.  Horsfall  had  been  very  intimate  with  the  Qualcys,  ^.\l  slie  herself  wasi 
not  attacked. 

On  the  same  day  Catherine  Diamond,  of  36,  CooiKir's  Yard,  Scholes,  a 
relative  of  the  Wooseys,  was  also  removed  to  the  sanatorium. 

On  December  2nd,  John  Bennett,  of  55,  John  Street,  whose  wife  had 
predously  been  affected,  and  James  Cox,  who  had  removed  from 
Vauxhall  Boad  to  58,  John  Street,  were  taken  to  the  sanatorium,  where 
the  latter  died. 

On  December  3rd,  Agnes  Percy,  a  sister  of  Mrs.  Finn,  was  removed 
to  hospital,  as  was  also  Catherine  Burns  of  1,  Caldwell's  Fold,  a  sister  of 
Rose  Coleman,  of  2,  Bi chord's  Yard, 

On  December  4th,  Bridget  Lennon,  whose  mother  was  lodging  at  49, 
Clayton  Street,  was  admitted  to  the  sanatorium,  suffering. from  typhus. 
This  family  was  stated  to  have  come  from  Cardiff,  or  some  other  place  in 
South  Wales,  only  a  week  before.  The  house  was  disinfected,  but  on  the 
8th  December  another  sister  (Ann),  aged  four  years,  was  taken  ill  and 
also  was  removed. 

On  December  4th,  Elizabeth  Cartwright,  of  13,  John  Street,  a  playmate 
of  the  Wooseys,  and  George  Chisnall,  of  Bum's  Yard,  Vauxhall  Boad, 
who  had  been  working  with  Finn  and  Maley,  were  isolated  at  the 
hospital. 

On  December  6th,  Thomas  Coleman,  son  of  Bose  Coleman,  who  had  been 
living  with  his  aunt  (Catherine  Bums)  at  Caldwell's  Fold,  and  on 
December  7th  and  8th,  Bridget  Malev,  together  with  her  daughter  and 
husband,  were  all  removed  to  hospittil  from  48,  John  Sireet. 

On  December  9th,  Annie  Howarlh,  of  5'2,  John  Street,  was  admitted  to 
hospital.  She  appears  to  be  no  relation  to  the  Howarths,  of  55,  John 
Street,  but  had  been  on  intimate  terms  with  several  of  the  previoua 
sufferers  from  the  epidemic. 

On  December  10th,  John  Cusick,  who  had  formerly  lodged  with  the 
Maleys  at  48,  John  Street,  was  removed  to  hospital  from  5^3,  John  Street, 
to  which  house  he  had  gone  subsequent  to  a  notice  having  been  served  for 
overcrowding  at  No.  48. 

A  week  later  Cissy  McGrath,  of  46,  Hardybutts,  who  had  had  occasion 
to  call  at  48,  John  Street,  was  admitted  to  the  sanatorium. 

On  December  28th,  Catharine  Nyhan,  a  nurse  at  the  sanatorium,  wjis 
laid  up  with  typhus,  and  on  the  same  day  Elizabeth,  a  sister  of  Eliza 
Cartwright,  was  removed  there. 

On  January  2iid,  1892,  Bridget  and  Margaret  Finn,  wife  and  child  of 
Gkorge  Finn,  were  removed  from  14,  John  Street,  and  on  January  12th, 
Maria  and  Alice  Horsfall,  of  34,  Top  Croft,  were  again  admitted  to  the 
sanatorium  for  a  relapse  of  the  disease. 

On  February  5th,  John  Taylor  was  removed  to  hospital  fromS-"),  Leader 
Street.  He  had  ])cen  visiting  his  aunt  and  cousins  at  Ince  at  a  time  wrien 
the  former,  who  has  since  died,  was  suffering  from  fever. 

On  March  4th,  Elizal^eth  Halliwell,  who  belongs  to  Ince,  was  taken 
to  the  sanatorium  from  the  Union  Workhouse,  suffering  from  tyj)hus. 

In  addition  to  those  specially  mentioned,  every  house  in  whieh  typhus 
had  existed  was  disinfected  immediately  on  the  removal  of  the  patients, 
in  some  instances  the  process  having  had  to  l;e  repeated  three  or  four 
times  over. 

The  chronological  order  of  the  cases  mentioned  in  the  preceding  para- 
graphs and  more  particularly  their  relationship  to  one  another  as  regards 
infection  from  case  to  case,  will  perha])s  be  more  clearlv  understood  by 
reference  to  the  table  in  the  form  of  a  genealogical  tree,  which  is 
appended. 
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No.  10.  App.  a.  No.  10, 

Report  od  the  Sanitary  Cibcuustances  of  the  BRO^VNHILLs  Urban  circomstui^ 
Sanitary  District,  and  upon  Administration  by  the  Sanitary  ?jiuD^^i^M^*' 
Authority;  by  Mr.  T.  W.  Thompson.  T.w/fhompwn 

In  the  month  of  July  1891  a  representation  under  section  19,  sub- 
Ketion  2y  of  the  I^ocal  Government  (England  and  Wales)  Act,  1888, 
was  made  by  the  Staffordshire  Ck>unty  Council  to  the  Local  Government 
Board,  to  the  effect  that  the  Public  Health  Acts  had  not  been  properly 
pot  in  force  within  the  district  of  the  Brownhills  Local  Boara.  This 
lepresentation  was  accompanied  by  an  extract  from  a  report  by  the 
Medical  Officer  of  Health  to  the  County  Council,  upon  which,  apparently, 
Hie  representation  was  based. 

It  should  here  be  mentioned  that,  at  the  time  of  the  receipt  of  the 
npreseotation  of  the  County  Council,  the  Board  were  already  in  com- 
nanication  with  the  Brownhills  Urban  Sanitary  Authority  with  respect 
to  the  unsatisfactor}'  condition  of  their  district  disclosed  in  the  annual 
reports  for  the  year  1890  of  that  Authority's  Medical  Officer  of  Health 
tad  Inspector  of  Nuisances. 

The  Board  had  especially  directed  the  attention  of  the  Authority  to 
eertsio  passages  iu  those  reports  indicating  the  defective  character  of 
water  supplies,  the  need  for  sewerage  extension,  and  the  need  also  for 
nnprovement  in  the  removal  of  refuse.  With  regard  to  the  last  matter, 
the  Board  had  referred  to  a  previous  communication  in  which  they  had 
nggested  that  the  Sanitary  Authority  should  themselves  undertake  or 
contract  for  the  work  under  section  42  of  the  Public  Health  Act 
of  1876. 

Id  accordance  with  the  usual  custom  in  such  cases,  copies  of  the 
Rpresentation  of  the  County  Council  and  of  the  extract  from  the  report 
•f  the  county  Medical  Officer  of  Health  were  on  September  16th,  1891, 
farwarded  by  the  Board  to  the  Brownhills  Urban  SaniUiry  Authority, 
with  a  request  (in  view  of  previous  correspondence)  that  the  Board 
Bugfat^bv  informed  in  a  short  time  of  the  steps  actually  taken  by  the 
"  Authority  in  regard  to  water  supply,  sewerage  extension,  and  the 
"  work  of  excrement  removal  in  their  district,  especially  with  reference 
**  to  the  matter  specified  in  the  representation."  No  reply  having  come 
from  the  Sanitary  Authority,  and  the  Board  having  meanwhile  received 
from  the  Staffordshire  County  Council  copy  of  a  special  report  by  the 
coonty  Medical  Officer  of  Health  upon  the  sanitary  condition  of  the 
Brownhills  district  generally,  with  further  representation  from  the 
Conntjr  Council  of  need  for  the  Board's  intervention,  the  Boanl  upon 
October  2nd  despatched  a  further  letter  to  the  Brownhills  Urban  Sanitary 
Authority  pressing  for  the  information  asked  for  in  their  communication 
of  September  15th. 
Upon  October  10th  the  following  reply  was  received  :  — 

**Thc  Local  Board  for  the  Brownhills  District, 
"8a,  0th  October  1891. 

"I  BEG  to  acknowledge  tho  receipt  of  your  letters  of  the  15th 
Pgptember  and  2nd  October  herein,  which  were  duly  laid  before  the 
Brownhills  Local  Board  at  their  last  meeting,  and  in  reply  thereto  I  am 
''i^^ted  to  state^ 

"(1.)  WeUer  Supply. — Tho  Local  Authority  are  in  commauication  with 
™B  Soath  Stafforashire  Waterworks  Company  upon  this  subject,  and 
™&tny  definite  arrangement  is  made  the  Local  Government  Board  will 
^informed  thereof. 

1   7$9ta  YL 
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App.  a.  No.  10.  **  (2.)  Sewei'age  EA-tension. — This  matter  is  under  consideration.  It  is 
On  theSnnitazy  ''i^*  scrions  question  in  a  sparsely  populated  district  like  that  of  tl 
Circumstances      Brownhills  Local  Board. 

^f  Ae^rPTOfiU*      ''(3.)  Excrement  BemovaL—TendeT^  for  the  removal  of  excrement,^ 
T.  liMDhraipMii.  bavc  been  advertised  for  and  received  by  the  Local  Board  and  have  be€ 

accepted  by  the  Board. 

**  (4.)  Horohins  Bow. — The  Local  Authority  are  in  communication  wil 
the  Waterworks  Company  in  reference  to  the  extension  of  their  mains. 
'*(5.)  Clayhnnger  Brook. — The  drainage  of  the  property  referred  to 
now  being  comiected  with  the  sewer  of  the  Local  Board. 

"  I  am,  Sir, 

"  Your  obedient  servant, 
**T.  HowAKD  Stanley, 
*'  The  Secretary,  "  Clerk  to  the  Board. 

**  Local  Grovemmont  Board, 
'•Whitehall,  S.W." 

As  a  result  of  the  circumataDces  above  detailed  I  was,  upon  Marcl 
19tli,  1892,  instructed  to  inspect  and  report  upon  the  district  ii 
question. 

In  the  follo\ving  report  will  be  found  some  description  (A.)  of  th 
sanitary  circumstances  of  the  district,  (B.)  of  the  administration  by  th 
Sanitary  Authority. 

(A.) — Sanitary  Circumstances. 

General  Description. — The  Brownhills  Urban  Sanitary  District 
situated  in  the  Cannock,  Lichfield,  and  Walsall  Registration  District 
and  has  an  area  of  8,772  acres.  The  enumerated  population  of  tl 
aistrict  in  1881  was  11,059,  and  in  1891,  13,703.  The  number  of  i 
lial>ited  houses  in  1881  was  2,075,  and  in  1891,  2,514.  The  Distri 
is  lx)unded  on  the  north  by  the  Cannock  Urban  and  Lichfield  Bui 
Sanitary  Districts,  from  the  former  of  which  it  is  separated  by  t 
Newlands  brook.  On  the  south  it  is  bounded  by  the  Aldridge  bro 
-and  the  Walsall  Rural  Sanitary  District,  on  the  east  by  the  Lichfii 
Rural  Sjmitar}  District,  and  on  the  west  by  the  Wash  brook,  whi 
separates  it  from  the  Cannock  Rural  District  and  the  county  borough 
Walsall. 

The  variations  in  the  elevation  of  the  district  range  from  422  ii 
jibove  Ordnance  datum  at  Shavers  End  to  590  feet  at  the  Five  Wa; 
Norton. 

The  district  is  largely  rural  in  character,  but  contains  the  followi 
groupings  of  population,  viz.: — {a)  Brownhills  (1,022  houses);*  < 
Walsall  Wood  (444  houses)  ;  (c)  Norton  Canes  (367  houses) ;  ( 
Shelfield  and  High  Heath  (232  houses);  (c)  Clayhanger  (110  housei 
(J)  Ilammorwich  (102  houses)  ;  {g)  Triangle  and  Chase  Road  ( 
Louses). 

The  surface  soil  consists  mainly  of  clay,  which  rests,  in  the  wesK 
portion  of  the  district  upon  the  Coal  Measures  and  in  the  eastern  porti 
upon  the  Red  Sandstone  and  Conglomerate.  In  places  the  clay  is  s 
to  1>c  capped  w^ith  sand. 

Dwelliny  Accommodation, — Out  of  the  total  2,334  houses  indica 
above,  ill  connexion  with  one  or  other  of  the  seven  villages,  710 
rated  at  less  than  5/.,  and  1,365  at  above  5/.  but  less  than  lO/.f 

Except  in  few  instances  where  houses  had  in  past  years  been  b 
upon   the  back-to^bnck   system,   there  was  not  observed  any  not« 


*  Idclading  the  Wilkin  and  Watling  Street. 

t  This  information  was  supplied  by  the  sarveyor  to  the  Local  Board* 
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crowding  of  dwellings  upon  area,  tlic  hou:jes  as  n  rule  being  provided    App.  A.  No.li 

with  a  fair  amount  of  back  space  and  in  some  cases  with  gardens.  On  theSanitar, 

A  considerable  nnmber  of  the  houses  are  devoid  of  cave  s|>outing,  and  ^fS^B^'^^l?] 

in  some  caaes  the  surface  drainage  is  deHcient  or  defective,  circumstances  ir.8  0.:  by  Mr. 

which  conduce  to  the  dampness  of  dwcHings.    Many  jards  are  nnpaved,  T.W.Thompto 

and  in  some  cases  nshes  weiv  found  he:iped  or  strewed  about   them. 

In  others,  slop>waterb  were  found  lying  in  pools  within  short  distances 

of  the  dwellings. 

Where  sinks  are  provided  within  the  houses  they  usually  discharge 
simply  through  a  hole  in  the  wall — the  sink  waters  running  down  the 
outside  of  the  wall  to  find  their  way  to  a  channel  or  gully  below.  This 
arrangement  obviously  keeps  the  wall  in  a  damp  condition,  and,  in  not 
a  few  instances,  the  sink-waters  were  found  soaking  down  towards  the 
(oumlations  of  the  houses. 

fl'ater  Supply. — Three  hundred  and  forty-one  houses  within  the 
district,*  viz.,  287  at  Browuhills,  31  at  Chase  Roiid,  and  23  at  High 
Heath  are  supplied  with  water  from  the  mains  of  the  South  StaflPordshier 
Waterworks  Company ;  but  the  remaining  villages  and  houses  (some 
2,000  of  the  latter)  are  dependent  upon  wells.  These  wells  vary  in 
depth,  but  taken  as  a  class  they  are  of  very  defective  construction,  and 
are  frequently  surrounded  by  obvious  sources  of  pollution.  Internally 
thfj  are  simply  dry  steined,  no  attempt  having  been  made  to  prevent 
water  finding  its  way  into  them  through  the  upper  layers  of  the  soil. 
In  certain  instances  liquid,  coming  from  the  direction  of  middens,  was 
observed  trickling  into  the  wells.  Some  of  the  tenants  are  aware  of 
the  impurity  of  the  wat<T  of  these  wells,  and  are,  in  consequence,  com- 
pelled to  send  for  drinking  water  to  other  wells,  which  in  some  cases 
appear  little  les3  open  to  suspicion  than  those  discarded.  Thus,  the 
occupiers  of  a  row  of  houses  at  Shire  Oak,  whose  own  wells  are  so 
circumstanced  as  to  render  their  contamination  a  natural  consequence, 
scndto  the  well  of  a  neighl>ourin2  house.  Within  about  five  yards  of 
the  latter  well,  which  is  merely  dry  steined,  there  is  a  large  hole  in  the 
ground  serving  for  the  disposal  of  slop-waters,  and  which  at  the  time  of 
Diy  visit  contained  a  considerable  quantity  of  decomposing  filth.  It 
^as  significant  to  notice  that  the  vegetable  growth  upon  the  stein ing  of 
Ws  well  was  decidedly  more  conspicuous  upon  the  side  nearest  to  the 
primitive  cesspool  in  question. 

Many  of  the  wells  are  unprovided  with  any  special  pail  for  drawing 
^  water,  and  consequently  persons  send  their  own  pails  for  the 
purpose,  a  system  which  the  Medical  Ofiioer  of  Health  believes  to  have 
«*d  concern  with  the  spread  of  infectious  disease.  Some  liou.ses  are 
Mtirely  without  any  water  supply  of  tlieir  own.  Owing  to  this  cause, 
tt  also  to  the  suspicious  character  of  their  own  supplies,  the  occupiers 
w*  compelled  in  some  cases  to  send  considemble  distances  for  water. 

In  various  instances  in  which  tlie  water-supply  was  found  to  be 
either  deficient  or  of  doubtful  quality,  I  was  informed,  in  answer  to  my 
^oestrons,  that  the  mains  of  the  South  Staftbrdshire  Water  Company 
'^'ealr^fcdy  within  a  comparatively  short  distance  of  the  localities  in 
^oestion. 

Mlth  reference  to  the  negotiation  with  the  "Water  Company  referred 
to  in  the  Sanitary  Authority's  letter  of  9tli  October  1891,  no  arrange- 
"*6nt  as  to  the  supply  of  Horobins  Row  has  yet  l>een  arrived  at. 

,  Sewerage  and  Drainage. — The  greater  part  of  the  village  of  Brown- 
^  18  sewered    with  pipe-sewers,  which  ai-e  said  as  a  rule  to  have 


*  These  Bguren  were  supplied  hy  the  surveyor  to  the  liOcaY  'Qoai^. 
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ipp.  A.Nc  10.  good  gradients.  These  se'wers  are  ventilated  by  partially  open  manhole 
>n  theSMiitary  covers  at  the  Street  level,  and  are  stated  to  be  flushed  with  the  Soath 
Hr^oMtaiioM  Staffordshire  water  about  once  a  month.  There  is  a  flushing  tank  at 
L8.D. ;  by  Mr.  the  head  of  one  of  the  sewers,  but  the  remainder  of  the  sewers  are 
r.  w.  Thompson,  flushed  by  filling  the  manholes  with  water  and  subsequently  discharging 
it  into  the  sewers. 

The  Brownhills  sewage  is  conveyed  to  a  sewage-farm  belonging  to 
the  Local  Board,  the  effluent  ultimately  finding  its  way  into  the  Clay- 
hanger  brook.  The  farm  consists  of  106  acres,  65  of  which  are  under- 
drained  for  irrigation  purposes.  The  remaining  41  acres  cannot,  it 
appears,  be  reached  by  gravitation  from  the  present  outfall.  The  soil 
is  stiffish  clay  in  the  upper  part,  and  light  peaty  in  the  lower  part. 
The  farm  is  let  by  the  Sanitaiy  Authority,  the  present  tenant  having 
been  in  occupation  since  March  1891. 

At  the  time  of  my  visit  the  subsiding  tanks,  of  which  there  are  two, 
having  each  a  c«pacity  of  9,000  gallons,  were  practically  full  of  black 
offensive  sludge,  over  the  surface  of  which  sewage  was  trickling,  to  find 
its  way  into  the  main  carrier.     Some  men  were,  however,  engage<l  in 
attempting  to  empty  the  tanks,  a  process,  I  was  informed,  which  had 
not  been  carried  out  during  the  present  tenancy.     One  of  the  main 
underground  carriers,  at  the  date  of  my  visit,  was  blocked,  and  as  a 
consequence  the  sewage  was  l)eing  turned  on  to  a  limited  area  of  a  grass 
field  at  which  spot  the  land  was  apparently  sewage-logged. 
Of  sewage  treatment  proper  there  appeare<l  no  sign. 
In  some  of  the  other  villages,  as  the  \V  ilkin  and  Norton,  there  ara 
pipe-drains  which  receive  the  slop  drainage  from  groups  of  houses* 
"  Sewers  "  of  this  sort  are  unveiitilat^,  and  discharge  their  contents 
into  ditches.     At  Shelfield  (Walsall  Wood)  some  50  houses  drain  into  » 
12-incli  pipe  sewer,  which  discharges  into  a  small  brook  by  the  roadside. 
The  extension  of  proper  sewerage  appeared  to  be  much  required  in  thi^ 
district,  notably  at  Walsall  Wood,  a  populous  and  growing  neighbour- 
hood, in- which  it  was  stated  there  are  no  sewers  at  all  at  present. 

Where  "  sewers  "  do  not  exist,  the  slop-waters  are  usually  conveyed 
by  open  charnels  to  small  "catchpit"  cesspools.  The  channels  ara 
often  irregular  and  defective,  and  in  some  instances  consist  merely  of 
shallow  trenches  dug  in  the  ground.  Owing  to  pnmiiive  arrangements 
of  this  kind,  slop  waters  were  found  soaking  into  the  soil  very  near  the 
dwellings.  In  one  case,  iu  Friesland  Lane,  slop-sewage  was  found 
standing  in  pools  quite  close  to  the  house,  and  ashes  had  been  banked 
up  against  the  house  wall  apparently  with  the  view  of  soaking  up  the 
sewage  and  keeping  it  out  of  the  house. 

The  catehpit  cesspools  are  mostly  bricked,  but  are  not  rendered  ii\ 
cement,  even  in  the  case  of  new  houses.  They  are  mostly  covered  with 
loose  covers,  generally  of  wood,  and  are  often  situated  very  near  ta 
dwellings.  One  was  found  within  four  feet  of  the  house  wall.  In  the 
case  of  a  row  of  new  houses  at  Walsall  Wood  (Coppice  Road)  the  slop- 
water  cesspools  are  placeil  in  the  little  gardens  in  front  of  the  houses 
and  at  a  distance  of  about  a  foot  only  from  the  roadside  footpath. 
That  they  must  be  productive  of  nuisance  to  passers  by  there  can  be  no 
doubt ;  indeed  the  smell  from  them  was  distinctly  perceptible  at  the 
time  of  my  visit,  and  the  Medical  Officer  of  Health  stated  that  he  had 
had  great  complaints  with  respect  to  them. 

Excrement  and  Refuse  Disposal. — The  privy  midden  is  in  general 
use.  The  middens  are  of  excessive  size,  sunk,  often  deeply,  below  the 
ground  level,  and  many  of  them  are  uncovered.  They  were  mostly 
found  in  a  wet  and   offensive  condition.     In  some  cases  liqui<l  filth. 
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•was  seen  percolating,  above  ground,  through  the  brick  sides  of  middens  App.  a.  n< 
«nd  privies.  At  St  James's  Place,  Brownhills,  liquid  filth,  which  had  ontheliimi 
found  it;!  way  from  tlic  privy  receptacle,  was  standing  in  a  pool  on  the  Circumstaiu 
privy  floor,  from  whence  it  was  overflowing  and  running  down  almost  u^SLD.^yj 
to  the  door  of  the  nearest  house.  T.' w.  Thom] 

Until  November  of  last  year  the  scavenging  of  middens  was  left 
entirely  to  the  householders.  In  that  month,  however,  as  a  consequence 
apparently  of  the  remonstrances  which  had  at  different  times  been 
addressed  to  them  by  the  Board,  and  of  the  visits  of  the  Medical  Oflicer 
to  the  County  Council,  the  Sanitar}'  Authority  entered  into  contracts 
with  four  separate  contractors  for  the  scavenging  of  the  four  different 
wards  in  the  district. 

The  contracts,  whicli  were  made  for  the  i)eriod  of  one  year,  require 
the  contractors  to  remove  all  night-soil  and  ashpit  and  house  refuse  in 
accordance  with  the  proinsions  of  the  byelaws.  The  contracts  have 
certainly  not  been  acted  up  to  in  this  respect,  for  the  byelaws  require 
the  cleansing  of  every  ashpit  and  every  privy  "  at  least  cnce  in  every 
week."  So  far  from  this  having  been  achieved,  large  accumulations  of 
ishes  were  in  some  instances  found  which  had  never  yet  been  visited  by 
the  scavenger,  and  many  middens,  although  said  to  have  been  emptied 
once  or  more  under  contract,  were  quite  full  at  the  time  of  my  visit. 
Tbc  scavenging  of  the  district  must,  therefore,  still  bo  regarded  as 
unsatisfactory,  and  this  appeared  to  me  to  be  notably  the  case  in  the 
Central  and  Ogley  Hay  Wards. 

Slaughter- Houses, — There  are  few  slaughter-houses  in  the  district, 
ftnd  such  as  were  visited  appeared  to  be  clean  and  fairly  well  kept.  As 
regards  one,  however,  the  blood  was  found  thrown  upon  the  dung  heap, 
Bnd  another  drained  into  a  large  calchpit  immediately  outside  the 
slanghter-house,  the  overflow  from  the  catchpit  being  connected  with 
the  sewer.  The  catchpit  was  said  to  be  cleaned  out  once  a  week,  but  at 
the  time  of  my  visit  it  contained  a  quantity  of  water  contaminated  with 
decomposing  slaughter-house  washings. 

There  are  fixe  slaughter-houses  on  the  register,  and  they  are  said  to 
he  inspected  from  time  to  time  by  the  Inspector  of  Nuisances. 

Cowsheds^  Dairies f  and  Milhshops, — These  are  registered  and  the 
•Sanitary  Authority  have  adopted  regulations,  which  came  into  operation 
on  April  4,  1888,  for  their  management.  Some  which  were  visited, 
however,  were  not  particularly  clean,  and  exhibited  defects  either  of 
drainage,  ventilation,  or  water  supply.  They  are  said  to  be  inspected 
^y  the  Inspector  of  Nuisances  about  four  times  a  year. 

There  is  not,  it  is  said,  any  common  lodging-house,  and  only  one 
Wehouie  in  the  district. 

(B.) — Sanitary  Administration. 

The  Brownhills  Urban  Sanitary  District  was  constituted  in  the  year 
1877,  having  previously  been  comprised  within  the  Cannock,  Lichfleld, 
«nd  Walsall  Kural  Sanitary  Districts.  The  Board  consists  of  12 
members. 

The  Medical  Officer  of  Health  (Dr.  John  Coombe  Maddever)  was 
origioaUy  appointed  on  >iovember  5th,  1882,  and  has  thus  held  office 
for  a  period  of  over  nine  years.  He  is  also  District  Medical  Officer 
to  theOaanock  District  of  the  Cannock  Union,  and  is  in  private  practice 
in  the  district.      As  Medical  Officer  of  Health  he  receives  a  salary  of 
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p.  A.  No.  10.  40/.  a  year,  half  of  which  is  repaid  from  the  public  funds.  He  appeared 
lieSiuiitaiy  to  me  to  be  well  acquainted  with  his  district,  and  alive  to  the  urgent 
angtooM     need  for  improvement  in  its  sanitary  condition. 

p  .  ijjMr.  In  his  Annual  Reports,  particularly  those  for  1887  and  1890,  he  has 
^•™*""P®°"*  directed  the  attention  of  the  Sanitary  Authority  to  the  unsatisfactory 
character,  both  as  regards  quantity  and  quality,  of  the  water  supplied 
by  local  wells,  upon  which  so  large  a  number  of  the  inhabitants  are 
still  dependent.  He  has  also  adverted  to  the  need  for  extension  of 
sewerage  ;  for  improvement  in  the  construction  of  ^  ashpits  "  (middens), 
and  the  removal  of  refuse  ;  for  the  provision  of  permanent  isolation 
accommodation ;  for  the  adoption  of  the  Infectious  Disease  (Notification) 
Act ;  and  for  tlic  prompt  institution  of  proceedings,  when  necessary, 
to  ensure  the  abatement  of  huisant^s.  It  will  be  gathered  from  this 
report,  however,  that  as  regards  several  of  the  important  matters  above 
referred  to,  either  little  or  no  result  has  attended  the  advice  of  the 
Medical  Officer  of  Health. 

77ie  Inspector  of  Nuisances  (Mr.  J.  H.  Shaw)  is  also  Surveyor  to  the 
Local  Board.  He  has  held  office  since  1887.  As  Inspector  of  Nuis- 
ances he  received  a  salary  of  75/.  a  year,  half  of  which  is  repaid  from 
the  public  funds.  As  Surveyor  his  annual  salary  is  110/.,  this  sum,  how- 
ever, being  inclusive  of  521.  allowed  for  an  assistant. 

Mr.  Shaw  is  a  certified  inspector  and  appeared  to  be  a  competent 
officer.  Year  after  year  he  has  referred,  in  his  Annual  Reports,  to 
"  numerous  complaints  "  nuule  to  him  with  respect  to  the  quality  of  the 
water  obtained  from  wells,  the  majority  of  which  he  describes  as 
"  shallow  wells  in  close  proximity  to  privy  middens  and  pigsties." 

The  Sanitary  Authority  are  not  at  present  provided  with  any 
Infectious  Diseases  Hospital  or  disinfecting  apparatus.  Neither  have 
they  adopted  the  Infectious  Disease  (^Notification)  Act,  1889,*  nor  any 
of  the  clauses  either  of  the  Infectious  Disease  (Prevention)  Act,  1890,  or 
of  the  Public  Health  Acts  Amendment  Act,  1890. 

They  have,  however,  a  code  of  byolaws,  allowed  by  the  Loc4il  Govern- 
ment Board  on  October  15th,  1879,  with  respect  to, — 

(a.)  The  cleansing  of  footways  and  pavements,  the  removal  of  house 
refuse,  and  the  cleansing  of  eaith  closets,  privies,  ashpitf,  and 
cesspools  ; 

(b.)    Nuisances ; 

(c.)    Common  lodging-houses ; 

{d.)  New  streets  and  buildings ; 

(e,)    Slaughter-houses. 

The  byelaws  themselves  are  similar  to  those  of  the  Mo«iel  Series 
issued  by  the  Board.  But  in  several  important  respects  they  have  not 
been  enforced  This  is  notably  the  case  with  regard  to  the  construction 
of  new  privies,  ashpits,  and  cesspools.  Such  ashpits  as  were  vi>ited  which 
had  been  recently  constructed  in  connexion  with  new  houses,  were 
found  mostly  of  excessive  size,  not  rendered  inside  with  cement  or 
asphalted,  nor  were  their  floors  raised  three  inches  above  ihe  level  of  the 
surrounding  ground,  as  required  by  clause  84  of  the  byelaws. 

As  an  instance  may  be  mentioned  a  new  ashpit  belonging  to  some 
cottages  recently  built,  and  the  property  of  a  member  of  the  Sanitary 
Authority.     This  ashpit,  intended  for  the  use  of  two  cottages,  and  with 

*  Scarlet  fever,  the  Medical  Officer  of  Health  informed  me,  is  always  more  or  less 
present  in  the  district,  and  this  he  believes  is  largely  due  to  the  number  of  cases 
which,  owing  to  the  absence  of  notifieation,  are  not  brought  to  his  notice,  and  an 
not  consequently  subjected  to  proper  control. 
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hich  t wo  privies  communicatiti,  had  u  capacity  of  1 40  cubic  feet  (30  cubic  app.  a.  Na  ia 
»et  being  the  maximum  allowed  by  thebyelaws  for  a  single  ashpit),  iwis  Q^^  thi'"SMiitan- 
ot  cemented  or  asphalted  internally,  and  its  floor  was  sunk  more  tluin  SJTTJlJJIJjJ^^^ 
wro  feet  IhtIow  the  level  of  the  suiTounding  ground.  vad.  •  i^  Mr. 

The  new  catch  pit  cesspool*  provideii  for  the  slop  waters  of  these  '^•^* 
ottages  was  not  cemented  internally  and  wa^s  situated  nt  a  distance  of 
ess  than  four  yards  from  the  dwelling-house,  though  the  byelaws  re(iuire 
:bat  all  cesspools  primarily  constructed  in  connexion  with  new  hoiisci? 
ihzW  be  It  a  distance  of  *'  thirty  feet  at  the  least  from  a  dwelling-house  . 
.  .  .  *'  and  &hall  be  rendered  inside  with  cement. 

Defects  of  a  similar  character  to  those  above  mentioned  were  found  n» 
reganis  new  ashpits  and  cessjiools  elsewhere,  and  seemingly  no  attempt 
lad  been  made  to  enforce  the  byelaws  in  these  im[)ortaut  particulars. 

As  a  n\<nlt  of  my  insfiection  the  conclusion  seems  unavoidable  that 
with  respect  to  the  provision  of  sullicieiit  sewers  for  their  district,  the 
provision  of  wholesome  water  supplies,  and  the  enforcement  of 
hrelaw:?,  the  Brownhills  Urban  Sanitarv  Authoritv  have  fjiiled  in  the* 
discharge  of  the  duties  imposed  ui>on  them  by  the  Public  Health 
Act,  lS7o. 

In  so  far,  too,  as  they  have  oniitteil  to  take  advantage  of  the  powers 
extended  to  them  by  that  Act,  for  the  purpose  of  enabling  them  to 
mike  provision  for  the  isolation  of  persons  sutfering  from  infectious* 
disease^,  nnd  for  the  disinfiHjtion  of  bedding,  &c,j  and  in  to  far  also  as 
they  have  omitted  to  avail  themselves  of  the  important  ijowora  fm*iher 
tttcnded  to  them  by  the  Infectious  Disease  (Notification)  Act,  the 
Infectious  Disease  (Prevention)  Act,  and  the  Public  Hcnlth  Acts 
Amendment  Act,  hut  one  conclusion  can  be  arrived  at,  namely,  that  they 
He  hut  little  mindful  ofthcir  responsibilities  in  the  matter  of  safeguarding 
th(>h(-alth  of  the  inhabitants  of  their  district. 
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■•x 
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a  • 

JUIFHTSSKl 

mttnuea. 

1 

1st 

2nd 

3rd 

4th 
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j 

UrtMuiauiilHy 
Districts. 

lation 
(MOT). 

Quarter. 

Quarter. 

Quarter. 

Quarter. 
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1 
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S 
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1 

1 
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WmllBKy    - 

88,227 

t 

4 

8 

— 

4 



8       — 

20t 

4 
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J   Compilation  of 
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*  fbrn  weeki. 
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t  Did  not  commence  to  send  in 
§  For  40  weeks. 


returns  till  13th  week  of  tho  year. 
IT  For  38  weeks. 
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— 

<      5 

Southampton    • 

fl.'^,32i5 

6 
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6 
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61$     1« 
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t 

1 
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1 
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V 
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4 

20 

8 
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4 
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W' 
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— 

7 

2 

12 

•     2 

20 

5 

40tl      9 

• 

1— t 
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100,J)64 

32 

4 

24 

8 

38 

8 

25 

6 

114       20 

.      r   Eietor    - 
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2 

8 

^_ 

21 

2 

22 

8 

51t.       71 

1^ 

Plymouth 
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13 

3 

36 

6 

38 

5 

17 

4 

99 

18 

H- 
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M.7:w 
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1 
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— 
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2 

1 

3 
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6 

>^ 
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1 

2 

2 

— 

7 

2 

5 

1 

«• 

6 
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22 

4 

19 

3 

34 

4 
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6 

lS2t 

17 
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— 
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2 
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■e 
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18 
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18 
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ii 
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26 
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17 
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1 
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16 

1 

15 

2 

14 

4 

41 

• 

1 

• 
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— 
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13 

6 

88 

9 
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2t 

7 
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4 

8 
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2 
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14 

> 
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— 
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5 
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4 
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72 
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88 
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35 

8 
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4 

89 

6 
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10 
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5 
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7 
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88 

?« 
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3 
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— 

14 

2 

15 

8 

68 

8 

*  For  51  weeks.  t  Did  not  commenco  to  send  in  retama  till  isth  woek  of  (he  jwr. 

t  For  60  weeks.  §  For  89  weeks 
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No.  12. 
BxrORT  on  the  Origin  and  Progrkss  of  the  Westekx  Diffusion  of       ^^'  -H"" 
Cholera  during  the  Year  1H92  ;  by  Dr.  F.  W.  Barry.  STd^pScSSToi 

The  following  accoant  of  the  Western  diffusion  of  cholera  in  1892,  SiffiSiono? 
which  1  have  prepared  in  accordance  with  instructions,  is  to  be  regarded  CholeniniSMs 
as  a  c*ontribution  only  towards  the  history  of  the  epidemic  in  that  year,  ^       Bany. 
pending  the  issue  by  the  several  Governments  concerned  of  complete 
official  reports.     The  materials  from  which  this  account  has  been  drawn 
up  consist  largely  of  statistics  collected  in  the  Department,  and  obtained 
from  official  and  from  non-officiul  sources.     Amongst  the  former  are 
included  documents  comnmnicated  to  the   Board  by  the  Foreign  and 
Colonial  Offices,  by  means  of  which  the  information  obtained  from  non- 
official   sources    has   in   many    instances    been    corrected   or  verified. 
Complete  official  reports  dealing  with  the  whole  year  1892  have,  up  to 
the  date  of  writing,  been  receive<l  with  respect  to  the  Department  of  the 
Seine*  in  Frau<*e,  the  States  of  Hamburgf  in  Germany,  the  Austrian 
portion  J  of  the  Austro-Hungarian  Empire,  the  city  of  Budapest,  §  and 
the  town  of  Havre.  || 

In  addition  to  these,  an  official  Memorandum^  with  respect  to  cholera 
in  the  German  Empire  from  the  commencement  of  the  epidemic  to 
November  19th,  1892,  and  a  statistical  account* •  of  cholera  in  Hungary 
have  been  published.  I  am  also  indebted  for  much  information  to  non- 
official  papers  with  respect  to  cholera  in  the  Department  of  Seine-et- 
Oise  by  Drs.  Proust,  Xelter,  and  Thoinot,tt  and  in  Belgium  by  M. 
Beco.;^^  1  have  further  had  the  advantage  of  consulting  Dr.  Clemow's 
very  complete  account§§  of  the  epidemic  in  the  Russian  Empire,  from 
its  commencement  to  December  1st  (old  style),  1 892,  and  a  series  of 
papersjl  ||  which  appeared  in  the  ''  Lancet^"  dealing  with  the  epidemic  in 
France. 

In  the  first  instance,  I  propose  to  give  a  short  summary  of  the 
Western  march  of  cholera  during  1892,  and  afterwards  to  deal  with 
the  history  of  the  disease  in  the  several  countries  invaded. 

*  L'^pidemie  Cholerique  de  1892,  dans  le  Dcpartement  de  la  Seine.  Censeil 
d'hvgi^Bc  pnbliqac,  et  de  salubrite  du  Dcpartement  de  de  Seine,  Prefecture  de  Police. 
Paris,  1893. 

t  Bericbt  des  Mejlicinal-Inspectorats  iibcr  die  Mediciuische  Statistik  dcs  Ilam- 
bnrgischen  Staates  filr  das  Jahr  1892.    Dr.  lleinccke  pp.  28-50. 

X  Die  Cholera  in  den  im  Reichsrathe  vertretenen  K5nigreichen  and  L&ndem  im  Jahr 
1892.  Published  as  a  separate  number  of  the  Wochenschrift  das  Ocsterreichischo 
tSanititswesen.    January  19,  1893. 

§  Tiszti  Fdonrosi  Hivatal  Jelenteso  a  Budapest  fo-  es  szekvnrosban  189S/93  evben 
feU^pctt  Choler&r6I.    Budapest,  1893. 

II  Ville  du  Havre.  Bureau  Municipal  d*Hygi^ne.  ReleTc  General  de  la  Statistique 
D^mographiqne  et  Medicale  avec  Texte  explicatif  pour  une  periode  decennalo 
1880-1889.  Supplement.— ^pidemie  de  Cholera  en  1892,  par  M.  Ic  Docteur  Gibert. 
Havre  1893. 

^  Denkschrift  Hbcr  die  Choleracpidemie,  1892. 

^^  Hieronymi  Karoly  Magyar  Kiralyi  Beliigyminiszt^'r  Jelenteso  az  orz&g 
Kdzeff^tzsegi  viszoDyaii^l  az  1892-ik  evben.     Budapest,  1893,  pp.  viii-ix,  58-64. 

*tLe  cholera  dans  le  Departement  de  Seine-et-Oiso  en  1893,  par  MM.  les  Drs. 
FroQst,  Netter  et  Thoinot.  (Revue  D'Hygicne  et  do  Police  SaniUire,  Tome  XV., 
pp.  577-619.    Paris,  1893.) 

tl  CommonicatioD  concemant  T^pidSmie  de  cholera  do  \  892  en  faite,  Seance  du 
Conseil  Sop^rieur  d'Hygidue  publiquc,  le  13  O;tobre  1892,  par  flmilo  Beco, 
Secretaire  G^n^ral  du  Minist^re  de  TAgriculture,  de  Tlndustrie  et  des  Travaux 
Fablics,  charg^  de  «la  direction  gen^rale  du  service  de  sant6  et  de  I'Hygiene. 
Bmxelles,  1893. 

{{  The  chdera  epidemic  of  1892  in  the  Russian  Empire  with  notes  upon  treatment 
and  methods  of  dismfection  in  Cholera,  and  a  short  account  of  the  conference  on 
tholcra  beld  in  St.  Petersburg  in  December  1892,  by  Frank  Clemow,  M.D.,  Long- 
auau,  Oreen,  &  Co.,  London  and  Now  York,  1898. 

Iljl  Cholera  in  Fnmce,  from  our  special  correspondent "  Lancet" 
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A:rp,  A.  No.  12.       At  the  commencement  of  1892,  cholera  was  still  lingering  in  the 

to  the  Origin      Vilayets  of  Damascus  and  Bey  rout  in  Syria,  and  in  those  of  HcSjaz  and 

jftd^gpMTessof     of  Yemen  in  Arabia,  the  remains  of  a  diffusion  along  the  pilgrim  route 

Mffnsionof         iu  1890-91,  but  each  of  these  districts,  with  the  exception  of  Hedjaz,  was 

?y  l?^iur?* '    reported  to  be  free  from  the  disease  before  the  end  of  the  first  quarter 

of  the  year.     Befoi  e  cholera  had  entirely  died  down  in  Yemen  travellers 

from  thence  had  infected  the  Somali  Coast  of  Africa,  where  early  in 

May  the  disease  was  reported  to    be   raging  violently.     There  were 

rumours  also  of  the  presence  of  cholera  in  Afghanistan  during  the  winter 

of  1891-92,  but  their  trutli  had  not  been  fully  established. 

In  the  following  Table  I.  will  be  found  a  summary,  giving  the  dates 
when  cholera  w^as  first  recognised  in  the  more  important  localities 
invaded  during  1892,  together  with  notes  as  to  the  reputed  origin  of  the 
infection.  The  information  with  regard  to  the  origin  of  the  infection  is 
not  given  in  the  case  of  large  towns  situate  in  countries  in  which  cholera 
had  at  the  time  become  prevalent. 


Tablk  I. 

Date  of 
first  recog- 
nised case 
of  Cholera. 

Name  of  town. 

Country. 

Reputed  Origin 
the  Infection. 

of 

Character  of 
Outbreak. 

March  81  - 

f 

r 

Naiiterre 

France 

* 

Epidemic. 

„     15    - 

^JtJalabad  - 

Afghanistan  - 

PHardwdr  - 

- 

•» 

H     19     - 

Kabul 

t»          "          " 

f  Jelalabad  - 

• 

>» 

»     21     - 

Paris  . 

France 

P 

» 

„  ?30     - 

Ilarrar       • 

Africa - 

Yemen 

• 

»» 

May  ?  1     . 

Herat 

1 

Afghanistan  - 

Kabul 

- 

** 

„      C      -  '  Srinagar 

Kashmir 

Punjab 

- 

n^ 

..      7      . 

Turbal'i 'Sheikh^ 
Jam. 

I'crsia 

Herat 

• 

u 

„    27      - 

Meshed 

»»               •          " 

Turbat- i- Sheikh- 
Jam. 

•» 

..    81      . 

KnacJika 

Russian   Turkestan 

Meshed 

- 

** 

June  18     • 

Baku 

Russian  Caucasus  - 

1 

Rusiiian  Turkestan  • 

n 

..     24     - 

Astrakhan    - 

Russia  in  Kurope    - 

Baku            • 

t* 

July   fi     • 

Havre 

1 

France 

Courbevoio  - 

w 

M       6      • 

Rostof-on-Don 

Russia  in  Europe    - 

Baku 

*» 

„    20      . 

Aspclaere     • 

Belgium 

Argentcuil    - 

Isolated  caie.. 

„    29      - 

Etichove 

i>               -          - 

Aubervilliors 

n                M 

Aug.    1      . 

.St.  Petci-sburg 

Russia 

P 

Epidemic. 

«      1      • 

Teheran 

Persia 

? 

u 

M             fi           * 

Moscow 

Russia 

P 

M 

»     13      - 

LuLIin 

Russian  Poland 

P 

** 

„    18      - 

Jumet 

Belgium 

Sarcellcs      • 

- 

A  few  cases. 

..    15      - 

1 

Ispahan 

Persia 

P 

Epidemic. 

^15     -  j  Antwen>      • 

Belgium 

Havre          • 

• 

Several  cases. 

m     16      • 

Ilamburg     > 

Gt-nnanj' 

r,  C  Russia  • 
^  \  Havre  - 

:} 

Epidemic 

H     »      • 

Grangemouth 

Scotland 

Hamburg    • 

• 

Isolated  oiaek 

«     25      - 

Londou 

England 

m               • 

• 

M               P 

H    26 

Rotterdam  • 

Holland 

n              • 

• 

SerenlGMet, 

119 


B»t«or 

lint  roco^. 

nisedcaM 

of  Cholera. 

Name  of  Town. 

Country. 

Roputcil  Oiipin  of 
the  Infecti"!!. 

(?hnr:\<!tiT  of 
Dutbri'Miv. 

App.  a.  No.  1 

Oil  the  Origin 
iuid  Pmfrrpn  o 
tlio  Wwrtom 
hifrtiKionof 
Cholera  in  189S 

by  l)r.  Bairy. 

Aug.  28     . 

Aarhua         • 

Denmark     • 

Haniburjr 

IsolatCil  <Ms<  s. 

«    »     • 

Amsterdam  - 

Holland 

>»             "           " 

»•                           M 

^    SI     - 

Tangiert     • 

Morocco 

u                   ... 

>•                         " 

S^t,  2     - 

Capri  - 

Italy  . 

»»                     *                 " 

.. 

•      ♦     - 

Christ  iansund 

Norway 

M                                  •                           - 

.. 

»       4      • 

Loheiya 

Arabia 

Somaliland   • 

F.]>idoi.\i( . 

•      8      - 

Podgorze 

Austria 

?  Russia 

. 

^       9      - 

Trebizond    - 

Turkey  in  Asia 

Russia 

!♦ 

.     11      • 

Cracovr 

Austrian  Poland 

?  Russia 

ScviTcil  cases. 

-     12       - 

EzeroHtn 

Turkey  in  Asia 

0    f  Russia  •           -  i 
'    I  Persia   -           -) 

Kpidomic 

n      15        - 

yew  York    • 

United  States 

Hjimbiin? 

ls«>latO(l « nso.». 

n     15       . 

Hodeidah     • 

Arabia 

Lohoiya 

Epiilomif. 

^     J6     - 

Buda-Pest    • 

Hungry 

?  Ilaniburf?  - 

'• 

Oct,  19     - 

Semendriu   • 

Scrvia 

Hun^iy 

A  frW  CIUSC:«. 

,.     2*      - 

Bi'lKrado 

•t               "          * 

Somtmhia    - 

*• 

Nov.  14     - 

HuBiat.rn      • 

Austria 

Russia 

»» 

■ 

Names  of  places  outside  Europe,  printed  in  italic?.    For  the  purpnsos  of  this  R(.>port  the 
Caucasus  is  refcarded  as  part  of  Europe. 

From  the  above  list  some  notion  may  be  obtained  of  the  extent  of  the 
ilifFusiou  of  cholera  in  1892,  a  dilluaion  Avhicli  was  in  some  respects 
utterly  unlike  any  previously  recorded,  for  it  extended  from  three 
centres,  one  western,  commencing  in  the  suburbs  of  Paris,  and  extending 
slowly  from  point  to  point  in  France,  more  especially  towards  the  north 
and  west,  and  subsequently  invading  Belgium,  and  thence  to  some 
extent  Holland  ;  the  other  two,  eastern,  spreading,  in  *\\v  unr  instance, 
from  Herat  in  Afghanistan  by  way  of  Persia  to  Russian  Tiukestan,  and 
thence  with  unprecedented  rapidity  across  the  Caspian,  through  the 
Caucasus,  and  through  European  Russia,  its  course  hiin*i  ^^encrally 
markeil  by  violent  outbursts  and  wide  diffusions ;  th<M)lher  which  was 
practically  a  continuation  of  the  epidemic  of  1S90-91  affediu^  Arabiii 
and  the  Somali  coast  of  Africa  onlv. 

The  outbreak  in  France,  which  like  that  of  Spain  in  1890  is  generally 
regarded  to  have  been  a  recrudescence  of  former  cholera,  commenc^'d  at 
Nanterre,  one  of  the  suburbs  of  Paris  on  March  31st,  extended  to  the 
neighbouring  communes,  and  reached  Paris  on  April  21st.  Thence  it 
followed  the  course  of  the  Seine,  and  reacheil  the  sea  coast  at  Havre,  on 
July  6th. 

The  outbreak  in  Afghanistan  spread  to  Persia  on  May  7th,  thence  to 
Russian  Turkestan  (Kaachka),  on  the  31st,  and  from  thence  pass(>d 
along  the  line  of  railway  to  the  Caspian  Sea  in  one  direction,  and  to 
Samarkand  in  the  other.  It  reached  Baku,  in  the  Caucasus  on  June 
18tb,  Astrakhan  at  the  mouth  of  the  Volga  on  the  24th,  and  from  these 
two  points  rapidly  invaded  nearly  every  province  in  Russia,  reaching 
St  Petersburg  and  Moscow  by  the  beginning  of  August,  and  Poland 
before  the  end  of  the  second  week  in  the  same  month.  On  August  IGih^ 
cholera  appeiired  at  Hamburg,  and  spread  there  with  enormous  rapidity. 

I  2 
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From  Hamburg  it  extended  to  a  large  number  of  places  in  G^ennanj, 
and  isolated  cases  were  conveyed  on  ship-board  to  the  British  Islands, 
to  Norway,  Denmark,  Italy,  Morocco,  and  the  United  States  of  America. 
From  Hamburg  also,  cholera  was  conveyed  to  Belgium — a  country  which 
had  already  been  invaded  by  cholera  from  France — and  to  Holland.  The 
outbreaks  in  Austria  and  Hungary  followed  the  introduction  of  persons 
or  of  goods  from  Hamburg  or  from  Russia,  whilst  the  disease  was 
introduced  into  Servia  from  Hungary. 

The  diffusion  was  not  confined  to  Europe;  it  .affect^Mi  nearly  the 
whole  of  Persia,  the  vilayets  of  Van  and  of  Ezeroum  in  Turkey  in  Asia, 
as  well  as  the  greater  part  of  the  Russian  possessions  in  Centra]  Asia, 
and  a  considerable  portion  of  Siberia. 

The  extent  and  intensity  of  the  diffusion  may. to  some  degree  ,be 
appreciated  by  a  consideration  of  the  following  Table  II.,  in  which  a 
summary  is  given  of  the  number  of  deaths,  and  of  cases  occurring  in  the 
several  countries  affected,  as  far  as  they  can  be  gleaned  from  the 
statistics  that  have  been  published. 

Table  II. 


Country. 

Population. 

Date  of  First 

Recorded  Attack 

of  Cholera. 

Reported  Cholera. 

Period  to  which  the 
Figures  in  the  two 

r 

Numlier.  ' 

1 

Date  of 

Census. 

Attacks. 

Deaths. 

preceding  columns 
refer. 

Prsnoe         ... 

38,843,192 

1891 

March  31  • 

P 

4.550 

March  31  to  Dec  81. 

iSomaliland  -         .         • 

9 

— 

April  P       . 

P 

10,000 
(about) 

Epidemic  period. 

Afji^uuiistaa 

4.000,000 

ebtimatcd 

„      15     . 

P 

7,000 
(about) 

W                     M 

Xaahmir  (Srinagar) 

120.340 

1891 

May   6      • 

8.028 

5.786 

May  OtoJnneSO. 

7,500.000 

estinuited 

M     7      • 

P 

63,962 

..      TtoDecSe. 

-Central  Asiatic  Russia 

5,327,098 

1885 

»    31       . 

58,102 

31.804 

„    81  to  Dec  IS. 

CancMiu 

7.284.527 

•* 

June  18 

134,758 

69,423 

June  18  to     „     IS, 

BuBsia  in  Europe    - 

1)5,{KK),175 

• 

,.      24 

331,077 

151.62G 

M     24to    „     18. 

Belgiom 

rt,0(>9.321 

1890 

July  20      . 

1.852 

961 

July  20  to  Dec.  81. 

Siberia 

4.313,680 

1880 

„     24. 

31,097 

15,037 

„    24  to  Dec  18. 

Tazk«y  in  Asia  (oxclusivo 
of  Arabia). 

? 

— 

..     26 

9,000 
(about) 

6.000 
(about) 

m     26  to     M    81. 

Gemiany 

49.ti8,470 

1890 

Aug.  16 

18.625 

9.563 

Aug.  16  to  Not.  19. 

Scotland      - 

4.025,047 

1891 

„     19 

♦ 

1 

Tear  1892. 

Sngland 

29.002.525 

f* 

..     25 

86 

11 

••       ■ 

Hdlaad 

4.611,415 

1S89 

..     26 

P 

298 

M              W 

Denmark     ... 

2,185,335 

18J»0 

„     28 

4 

2 

M              *» 

Morocco 

8.000.000 

estimated 

H      81 

P 

8 

n         M 

Italy  .... 

30,158.408 

1890 

Sept.  2 

2 

2 

■i              W 

Norway 

1,988,674 

1891 

u      4 

2 

2 

M          n 

AnUa 

? 
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I  have  already  stated  that  the  western   diffusion   of  cholei-a  in  1892   APi*.  A.  No.  12. 
extended  from  three  centres,  in  France,  in  Afghanistan,  and  in  Arahia  ontheOrigin 
respectively,    and  that  of  tlieje  the  two  first-name<l  wore  istablishcd  in  *"***I2S2'°^ 
March  and  in  May  respectively,  whilst  the  third  was  ahcady  in  existence  DiffSSn^ 
at  the  beginning  of  the  year.    Notwithstanding  the  fact  that  cholera  was  b *^ n5."RS2?*  * 
reported  to  have  apfieared   in  Arabia  and   in   Franco  before  it  did  in    ^     '  ^^'^y- 
Afghanistan,  I  propose  to  consider  first  in  order  the  progress  of  choleni 
in  its  march  westwards  along   the   northern   overland    route  through 
Afghanistan  and  Peraia,  a  route  by  which  cholera  had  invaded  European 
Russia  in  1823,  1830,  and  1846,  but  never  since  until  1892. 

Afguanistax. 

On  Marcii  8th,  1892,  a  telegram  from  Teheran,  dated  March  7th, 
ap|)eare<l  in  the  **  Times,"  in  which  it  was  stated  that  cholera  was 
raging  at  Ilcmt,  and  that  the  disease  was  advancing,  ca.^es  having  been 
reported  fromKuhsan  on  the  Herat  and  Meshed  road  ;  but  in  a  telegram 
from  the  game  source,  dated  April  5th,  doubts  were  expressed  as  to  the 
genuine  nature  of  the  epidemic.  There,  however,  appears  to  b<»  no 
question  that  cholera  was  prevailing  extensively  at  Herat  early  in  May 
1892. 

Two  accounts,  differing  very  widely,  have  been  given  with  respect  to 
the  progress  of  cholera  in  Afghanistan.  According  to  one  account,* 
the  epidemic  commenced  at  Jelalabad,  about  the  month  of  December 
1891,  spreading  to  Kabul,  and  thence  traversing  the  mountainous 
territory  separating  Kabul  from  Herat,  finally  reaching  the  latter  place 
in  March  1892. 

According  to  the  second  account,!  cholera  is  reported  to  have  first 
appeared  in  Afghanistan  (?  Jelalabad)  on  April  15th,  1892,  the  disease 
reaching  Kabul  on  April  19th,  from  which  date  to  April  29th,  5,575 
deaths  from  cholera  are  said  to  have  taken  place  there.  From  Kabul  the 
disease  was  conveye<l  to  Herat,  where,  by  the  second  week  in  May, 
2,000  deaths  were  reported  to  have  occurred. 

Both  accounts  agree  in  tracing  the  importation  of  the  disease  from 
India.  In  view  of  these  statements  it  will  be  useful  10  consider  briefly 
the  facts  with  respect  to  the  diffusion  of  cholera  in  India  at  the  end 
of  1891  and  the  beginning  of  1892,  in  order  to  ascertain  if  any 
special  circumstances  existed  in  that  country  which  would  favour  the 
introduction  of  cholera  into  Afghanistan  at  either  period. 

India. 

From  the  ofi^cial  records  J  it  appears  that  cholera  was  in  1891 
pre^'alent  amongst  the  general  population  throughout  almost  the  whole 
of  India,  and  that  the  total  number  of  deaths  recorded  as  due  to  it  was 
601,603,  the  highest  figure  recorded  in  any  year  since  1877,  and 
equivalent  Xo  a  death-rate  of  upwards  .of  28  per  10,000  of  the  popula- 
tion. The  deaths  month  by  month  in  each  province  are  recorded  in 
TableJII..  ... 

^  La  Berae  tfedieo  PhannAoeutiqne,  Constluithiople,  August  31st,  1892. 
t  Hygienitcbe  Bundicbau,  September  15,  1892. 

%  4na"*'  Beport  of  the  Sanitary  CommissioQcr  with  the  GorerDmcot  of  ludia, 
mi.    Calcutta,  1898. 
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From  the  aliove  Tabic  it  will  be  obscrvoil  thai  rhuK  r;i  w:i.-  pivv;il« 
tiiri.»;ii:huiit  tlio  wholo  vcar,  uuJ  that  althou;;h  at  its  unxMijiim  thiri 
the  four  moutlis  April  to  July,  the  ileatlw  reconknl  in  IJici'mher  wi 
LXiTplioiially  ni]ineron>.  Thet'c  wa^i  thus,  as  rc^^anls  tlnr  wlioli*  ot'lnd 
a  ^j:ecial  prevalence  oi' cholera  in  1M)1,  and  a  groat  nii>rt:ility  iVoni  ll 
i;iii«.'ase  in  Deoeniber.  But  .'?pccial  danj^er  to  Afghanistan  a-*  n';^ai 
ehulera  invasion  could  only  come  either  by  way  of  the  I*unjab  or 
w.iy  of  Biluchistim,  where  the  frontiers  of  tliese  provinces  are  «'.)t( 
Uiinous  with  that  of  Af«;hani.stau.  From  Table  III.  it  will  bo  observ 
that  the  death-rate  from  cholera  in  the  Punjab  durin;^  1891  was  un 
-■*  per  10,00()  of  the  population,  a  not  exceptional  rate  fur  tliat  provint 
C  lint  on  examining  the  Ueport  for  the  Punjab*  it  appears  that  where 

10,107  deaths  were  recorded  for  the  whole  province  in  a  populaii 
fi  upwards  of  20,(X)0,000,  no  less  than  :iS6'o  <lealh.s  from  cholera, 
upwards  of  on«'-third  the  total  numl>cr,  occurred  in  the  districts 
PojiJiawar  and  XoluUy  the  aggre^jate  [»>pulation  of  which  is  less  tii 
1,(X)0,000.  The  cholera  mortiilitv  rates  in  the  »listricts  of  Peshaw 
:ind  Koliat  were  48*2  and  3o*7  pi*r  10,000  of  tiielr  total  j)op«dati<j 
respectively,  whilst  the  rite  obs^'rved  in  the  town  of  Peshawar, 
town  Vjetween  which  and  Af<^hanistan  there  is  much  ci)mniunicati( 
reached  56  per  10,000,  nnd  here  cholera  is  reported  to  have  be. 
prevalent  from  July  oth  to  December  IJUh. 

As  regards  liiluchistan  also,  it  appears  from  ilie  Annual  Ke[)ortt 
J  the  Sanitary  Commissioner  with  the  Ciovernment  of  India  that  «*hi»U' 

■^  was  more  or  less  prevalent  there  during  the  tccond  half  of  the  year  Is- 

'■  He  makes  reference  to  the  facts  that  in  August  and  Seplembor  se\o 

*  outbreaks   occunvd    in   some  vilhi^^es  and  in  a  nomad  encampment 
the  Quelta  district ;  that  late  in  these  months  certain  villages  ol*  t 

*  Pi^hin  district  (situate  north  of  Quetta  on  the   Kandaliar  Koad)  we 

severely  affected,  and  that  amongst  other  places  invadeil  towards  t 
end  of  the  year,  cholera  attacked  the  coolies  engaged  in  the  reconstrii 

«  tion  of  the  railway  in  the  Bolan  Pass. 

There  were  thus,  at  the  end  of  IHJU,  spt'ciul  circumstances  existing 

'  the  Punjab  and  in  Biluchistau  favourable  to  the  spread  of  cholera 

Afghanistan. 

•  In  the  early  months  of  1892  a  special  diffusion  of  ehoKra,  which  w 
•well  marked  in  the  provinces  on  the  I ndo- Afghan  frontier,  look  pla 

tin  India,  upon  the  compulsory  dispersion  of  pilirrims  attending  i 
Hardwar  fair.  From  the  Annual  Kei)ortJ  for  lSi)2  of  the  Saniia 
Commissioner  of  the  North-West  Pwjvincos  and  C)u<lh  it  ai)pi.'ars  tli 
cholera  broke  out  at  the  Mahavarimi  Fair  at  Hardwar  on  ^larch  2'Jii 
18512,  bijfore  the  great  bathing  festivals  on  the  20th  and  2stli  of  t 
same  month.  At  that  time  70,000  persons  w<?re  assembled,  and  it  w 
€9tiniate«l  that  200,000  more  were  on  their  wav  to  Hardwar.  C 
March  25 th,  those  already  al  the  place  were  dispersed,  and  tho 
en  route  were  prevented  from  proc(?<'ding,  andalthou'th  only  o3  deat 
from  cholera  were  re] )orted  to  have  taken  plaee  at  Hardwar  ainonii 
persons  attending  the  fair,  a  consiclerable  nuniber  were  attacked 
they  were  returning  home,  and  by  this  means  eholcra  was  introduc 
into  diiitant  provinces.  In  this  manner  the  disea>e  was  spread  alo] 
the  I'outc  of  the  North-Western   Railway  through  the  Punjab,  m)i 

*  Report  on  the  sanitary  administration  of  the  Punjab  for  tlie  rear  1891.  Lulx 
1813. 

tOp.  cit.,  p.  134. 

J  Twenty-fifth  Annual  Report  of  tlio  Sanitiiry  (.'oniinissioncr  of  the  Non 
western  ProTinces  and  Oudh  fur  tlio  year  endiu;;  l;L'o::niber  1>^92.    AllnU'jihatl  l^t 
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20  deaths  occurring  in  the  special  trains  provided  for  the  convcjance  of 
pilgrims  from  Hardwar,  and  soon  afterwards  cholera  broke  out  in  an 
epidemic  form  in  several  districts  of  the  Punjab. 

The  tjpe  of  this  epidemic  was  extrcmely  vindent,  as  will  be  seen 
from  the  following  brief  account  of  its  course  in  Kashmir,  for  which 
T  am  indebted  to  a  paper  by  Surgeon-Colonel  R.  Harvey,*  who  was 
deputed  by  the  Government  or  India  to  investigate  the  epidemic  there. 

From  this  account  it  appears  that  cholem  was  prevalent  in  April  in 
the  I^iwul  Pindi  and  Ilazara  districts  of  the  Punjab,  which  are  both 
situate  between  Kashmir  and  the  Peshawar  district  of  the  Punjab. 
The  first  case  of  cholera  in  Kjishmir  occurred  on  April  24th  at  Domel, 
where  the  two  roads  from  Rawul  Pindi  and  Hazara  meet,  and  on 
"M&y  6th  the  disease  was  introduced  into  Srinagar  (population  124,000) 
the  chief  town  of  Kashmir,  by  a  boatman  from  Haramulla,  a  village 
situate  at  the  terminus  of  the  cart  road  from  Domel.  Once  introduced, 
the  (iisease  SF)read  with  great  rapidity,  as  will  be  seen  from  the  following 
Table  IV. 


Table  IV. 

Statistics  of  Ciioleka  at  Suinaoah  during  eight  weeks  ended 

June  30th,  1892. 


Week  of  Disease. 


Ileportcd 
Cholera  attacks*. 


Reported 
Choleru  Deaths. 


1st  week  ondiug  May  12th,  1892 


Snd 

3rd 

4th 

5ih 

6th 

7th 

8th 

»l 

l» 
♦» 
l> 

!• 
>» 

>» 


»> 


19th 
„  26th 
June  2nd 
9th 
Ifth 
23rd 
SOth 


>» 
f* 
ft 
if 
ft 
tf 
tt 


120 

],105 

2,682 

2,507 

1,620 

622 

184 

48 


87 

472 

1,455 

1,803 

1,193 

525 

218 

33 


Total  for  eight  weeks 


8,928 


5,736 


The  total  attacks  and  deaths  which  took  jdaee  in  eight  weeks  in 
Srinagar  were  equivalent  to  an  attack -rate  and  to  a  death-rate  from 
cholera  of  721  and  463  per  10,0(X)  of  the  population  respectively.  These 
figures  further  ^ive  a  fatality  rate  of  64*2  per  cent. 

It  will  tlius  l)e  seen  that  in  the  spring  of  1802,  immediately  prior  to 
the  alleged  invasion  of  Af<;hanistan  by  cholera  from  India,  cholera  of  a 
particularly  virulent  tyi)e  was  actually  epidemic  in  the  north-west  of 
the  Punjab  within  easy  reach  of  the  Afghan  frontier. 

Persia. 

Cholera  is  reported  to  have  been  introduced  into  Persia  by  Afghan 
nomads  travelling  from  Herat  to  Turbati-Sheikh-Jam,  a  town  situate 
on  the  high  road  halfway  between  Herat  and  Meshed,  the  capital  town 
of  Persian  Khorasan.  Shortly  after  the  arrival  of  these  people  at 
Turbat-i- Sheikh- Jam  on  May  7th  the  Governor  of  the  town  and  two 
members  of  his  household  were  attacked   by  cholera  and  died.    By 

*  A  brief  sketch  of  the  epidemic  of  cholera  in  Sriojiiriir,  Kashmir,  May June 

1892,  by  Surgeou-Colonel  R.  Harvey,  M.D.,  D.S.O      firitiBh  Medical  JournaL 
Vol.11.  1892,  p.  345.  ^ 
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Map  Illustratinc  the  March 

OF  Cholera  in  Central  Asia 

IN  1892. 
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^lay  18th  there  were  reported  to  have  been   180  cases  of  cholera  in  the    App.  a.No.12. 
>lacey  of  which  6()  had  proved  fatal.     At  this  datft,  also,  cholera  was  ontheOripin 
•eported  to  be  prevalent  iii  the  villages  situate  on  the  first  half  of  the  and  Progress  of 
•oad  between  Turbat-i-Sheikh-Jam  and  Meshed.  WfttZt^n^ 

On  May  27th  Her  Majesty's  Minister  at  Teheran  telegraphed  to  the  fjj!' JT^^ °  ^®^ * 
iSect  that  cholera  had  appeared  at  Meshed,  and  that  there  were  .50  ^^ 
cases  there.  Meshed  .is  a  city  with  a  population  of  upwards  of  60,000 
perBODS,  amongst  whom  cholera  spread  rapidly,  and  in  consequence  of 
the  panic  caused  by  this,  large  numbers  of  the  inhabitants  left  the  place. 
By  these  fugitives  cholera  was  carried  in  three  directions,  (a)  directly 
northward  through  the  Dewah-Boine  Pass  to  Kaachka  in  Russian 
Transcoppia,  whei-e  the  appearance  of  the  disease  was  reported  on 
May  31  St,  (b)  to  the  north-west  along  the  valley  of  the  River  Atrek, 
where  during  the  early  part  of  .June  cholera  was  reported  in  the  districts 
of  DeregeZy  Kuchan,  and  Bujnurd,  spreading  thence  towards  the  end  of 
June  to  Desti-Shah,  and  reaching  Astrabad  early  in  July,  and  (c)  on 
the  main  road  running  westward  fiom  Meshed  to  Teheran.  On  this 
road  cholera  successively  invaded  Mishapur,  Sebzewar,  Mazinan, 
Abbasabad,  and  Dainghan  during  the  month  of  June.  In  July  the 
disease  spread  to  Semnan  and  other  towns  and  villages  on  the  road  to 
Teheran,  at  which  place  cases  of  cholera  first  occurred  on  August  1st. 

The  chief  lines  of  march  followed  by  cholera  in  1892  in  Persia  and 
in  Central  Asia  are  shown  in  Ma])  I. 

In  the  meantime  an  importation  of  cholera  brought  by  fugitives 
coming  by  steamer  from  Baku  had  taken  place  at  Enzeli,  a  port  on  the 
Caspian  Sea,  in  the  Province  of  Azerbaijan,  about  the  end  of  June, 
15  deaths  being  reported  to  have  occurred  there  in  the  week  ending 
July  3rd.  From  thence  it  spread  to  the  neighbouring  towns,  of  which 
Resht  was  the  most  important,  and  where  by  the  end  of  July  deaths 
from  cholera  were  occurring  at  the  rate  of  50  per  day.  During  August 
a  great  extension  of  the  epidemic  prevalence  of  the  disease  took  place 
to  the  east  and  south  of  the  already  invaded  provinces.  Without  tracing 
the  route  of  the  disea^^e  with  any  great  detail,  it  may  be  noted  that  from 
Teheran,  cholera  spread  along  the  main  caravan  routes,  and  in  this 
manner  it  extended  from  Teheran  along  the  north-west  route  to  Kazvin, 
Zinjan,  and  Tabriz,  and  from  thence  to  Khoi,  Unimiah,  Suj-Bulak,  and 
other  towns  and  villages  near  to  lake  Uruiniah,  reaching  in  this  direction 
the  Turkish  frontier.  On  the  western  route  the  disease  spread  to  the 
Gems  district  and  to  Haniadan.  On  the  southern  route  cholera 
appeared  successively  at  Kuni,  Ardebal,  and  Kashan,  and  from  Kashan, 
where  the  main  caravan  route  divides  into  two,  passing  south-east  and 
sonth-wcst  respectively,  it  t ravel UhI  in  both  directions,  on  the  south- 
eastern route  invading  Ardijftan,  Ardakan,  Maiuut,  and  Yezd,  and  on 
the  south-western  route  attacking  the  towns  of  Ispahan,  Yulfa,  Arsinjan, 
and  Shiraz. 

From  the  numerous  centres  thus  formed  the  disease-  spread  to  many 
other  towns  and  villages,  fmally  reaching  Bunder  Abbas  at  the  mouth  of 
the  Persian  Gulf  in  November. 

At  the  end  of  the  year  the  disease  was  still  prevalent  in  the  district 
of  Kermanshah,  and  the  Province  of  Luribtan  on  the  Turkish  frontier, 
and  the  southern  Province  of  Luristan  on  the  Persian  Gulf. 

The  rapid  dissemination  of  cholera  in  Persia  was  largely  due  to  the 
hct  that  as  soon  as  a  town  became  invaded  the  great  bulk  of  the 
iikhabitants  fled  to  the  neighbouring  villages,  thus  spreading  the  disease. 
At  Teheran,  with  a  population  of  about  100,000,  it  is  estimated  that  at 
least  70,000  left  the  town.  Among  the  fugitives  were  included  many 
nembera  of  the  Government  and  even  some  members  of  the  Imperial 
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Afp.  a.  Xo.  le.  Health  Department,  which  last-named  body  suspended  its  sittings  during 
the  height  of  the  epidemic.  At  Tabriz  likewise  the  Governor,  together 
with  most  of  the  oHicials  and  well-to-do  inhabitants,  fled  from  the  place 
on  the  appearance  of  cholera. 

No  reliable  figures  are  available  as  to  the  mortality  from  cholera  in 
Persia  in  1892  ;  it  is,  however,  quite  certain  tliat  it  was  very  great. 
The  total  deaths  according  to  the  official  returns*  amounted  to  63,982, 
but  the  figures  in  these  returns  are  believed  to  have  been  much  under- 
stated, the  actual  number  of  deaths  being  estimated,  according  to  the 
lowest  computation,  at  80,000,  and  this  in  a  population  of  some 
7,500,000. 

In  some  of  the  large  towns  the  cholera  mortality  was  enormous.  At 
Meshed,  with  a  population  of  about  60,000  persons,  there  were  said  to 
have  been  5,000  deaths  during  Juno  and  July.  At  Teheran,  with  a 
population  of  about  100,000,  20,000  persons  are  reported  to  have  died 
during  the  epidemic  periofl  (this  number  including  deaths  amongst 
fugitives),  and  during  the  first  three  weeks  of  August  no  less  than 
15,000  deaths  are  reported  to  have  occurred  at  Tabriz  (populatiou 
about  100,000). 

The  intensity  of  the  disease  is  believed  to  have  been  caused  to  some 
extent  by  the  practice  of  washing  the  corpses  of  pei'sons  who  had  died 
from  cholera  in  streams  and  conduits,  the  water  of  which  was  irame- 
diatoly  afterwards  used  for  cooking,  baking,  and  drinking  purposes, 
practices  with  which  the  local  authorities  did  not  attempt  to  interfere. 
At  Teheran  an  extension  of  the  disease  was  observed  under  the  following 
circumstances.  On  August  14th,  with  a  view  to  exorcising  the  epidemic, 
some  thousands  of  the  inhabitants  made  a  pilgrimage  to  the  Mosque  of 
8hah  Abdul-Azim,  situate  some  seven  miles  south  of  Teheran.  The 
day  when  the  pilgrimage  took  place  was  exceedingly  hot,  and  on  the 
return  journey  numbers  of  the  pilgrims  were  attacked  by  cholera,  and 
many  died  on  the  road,  and  others  in  railway  carriages.  On  the  two 
following  days  18,00  fresh  cases  of  cholera  and  600  deaths  were 
reported  to  have  occurred  at  Teheran.  During  the  week  following, 
the  attacks  and  deaths  from  cholera  amounted  to  3,500  and  2,200 
respectively. 

At  Tabriz  also  the  greatest  mortality  from  the  disease  was  reported 
to  have  occurred  during  August,  at  which  time  there  was  great  religious 
excitement  in  connexion  with  celebrations  in  memory  of  Hussein  the 
Martyr.  From  August  15tli  to  September  5th,  6,600  attacks  and  3,500 
deaths  from  cholera  are  reported  to  have  taken  place  at  Tabriz. 

The  only  measures  apparently  taken  by  the  Persian  authorities  to 
check  the  spread  of  cholera  were  the  formation  of  military  cordons, 
first,  when  cholera  was  prevalent  in  Herat,  along  the  Perso-Afghan 
frontier,  and  later,  when  the  disease  was  introduced  into  Persia,  around 
each  town  as  it  became  invaded.  From  the  foregoing  short  account  it 
is  clear  that  the  formation  of  these  cordons  was  of  little  practical  utility. 

Russia. 

From  information  published  oifioially  in  the  Russian  **Messager 
Officiel,"t  it  appears  that  early  in  March  1892  a  report  had  been 
received  by  the  Russian  Government  of  the  appearance  of  cholera  at 
Herat,  and  in  view  of  the  possibility  of  tiie  spread  of  the  disease  to 
Persia,  some  Russian  doctors  were  at  once  despatched  to  that  country 
to  observe  and  report  ui)on  the  progress  of  the  epidemic.     At  the  same 

-"     _  -  -  — -  -  ■  ■  -     —  -  -  -  ■  ■     . 

*  Das  Osterreichische  Sanit&tswesen  i  898,  p.  80. 

t  Communicated  in  a  despatch  from  Her  Majesty's  Consul-General  at  St.  Peteri* 
bnrg,  June  27th,  1892. 
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lime  a  Special  Commission  was  established  by  the  Medical  Department    ^^^'  ^'  No.  ifl. 
of  the  Ministrj  of  the  Interior  to  devise  measures  to  prevent  the  spread  On  the  Origin 
of  the  disease  into  Kussian  territory.     This  Commission,  amongst  other  ?i"e\v^S?e"^ 
things,  proposed  (1)  the  strengthening  of  the  simitarv  cordon  on  the  Diffusion  of 
frontiers  of  Persia  and  of  Afghanistan ;  (2)  the  medical  esamiuation  of  b^J^Drrito^* 
all  persons  crossing  these  frontiers ;  the  isolation  of  all  persons  exhibiting 
Bjmptoms  suspicious  of  cholera,  and  the  disinfection  of  their  goods  ; 
(3)  the  establishment  of  **  observation "  and  "  reception "  points*  on 
the  line   of  the  Transcaspinn  Railway ;  (4)  the   jDrohibition   of   pil- 
grimages  to  Persia;  (5)  an   increased  sanitary  supervision  upon  the 
coa^ts  of  the  Caspian  Sea,  and  the  sending  beforehand  of  medical  men 
to  localities  threatened  by  cholera. 

It  was  decided  that  the  measures  detailed  above  should  be  put  in  force 
on  the  appearance  of  cholera  at  Meshed.  In  consequence  of  the  spread 
of  cholem  in  Afghanistan,  however,  the  Afghano-Hussian  frontier  was 
closed  about  the  middle  of  May.  The  sanitary  supervision  of  Persia 
leaving  much  to  be  desired,  an  understanding  was  agreed  upon  by  the 
inten'ention  of  the  Ministry  of  Foreign  Afiaii-s  with  the  Persian  Govern  • 
ment  that  it  would  coascientiously  apply  the  measures  ordered,  and  that 
it  would  lend  its  help  to  the  Russian  physicians  to  combat  cholera.  On 
May  15/27  an  outbreak  of  cholera  was  reported  to  have  occurred  in 
Mcished,  and  in  accordance  with  the  recommendations  of  the  special 
Commission  quoted  above,  the  commimication  between  Russia  and  Persia 
was  put  under  strict  regulations,  as  regards  the  eastern  half  of  the  frontier 
between  Russian  Turkestan  and  Persia  along  which  no  marked  geogra- 
phical  feature  separates  the  two  countries.  Along  this  portion  of  the 
frontier  some  310  miles  in  length,  the  already  existing  sanitary  conlon 
was  strengthened,  and  10  stations  were  established  at  intervals  along 
this  line,  at  which  points  only,  travellers  fiom  Persia  could  gain  access 
to  Russian  Turkestan,  and  at  which  such  persons  were  subjected  to  a 
quarantine  of  three  days.  Along  the  western  half  of  the  frontier, 
between  the  Transcaspian  province  and  Persia,  whore  the  Kopet-Dagh 
mountains  foi*m  a  natural  division,  no  cordon  was  regardetl  as 
necessary.  At  a  later  date  the  period  of  quarantine  enforced  at  the 
stations  on  the  Persian  frontier  was  extoiided  to  seven  days,  and  on 
June  28/Julv  10  the  whole  of  the  llusso-Porsian  frontier  as  far  as  the 
Caspian  Sea,  was  closed.  Further  a  sanitary  cordon  was  established 
on  the  Caucasian  frontier  where  it  adjoins  that  of  Persia,  and  here 
three  stations,  through  one  or  other  of  which  all  travellers  had  to  pass 
were  established  at  Boliasouvara,  Djoulfa,  and  at  Djebrail. 

Notwithstanding  these  precautions,  cholera  api)earp<l  at  Kuachka  on 
"SIrv  19/31  four  tlays  after  its  reported  outbreak  in  Meshed.  Kaachka 
which  is  situate  in  Transcaspia,  87  miles  north  of  Moshed,  comprises  a 


•  •*  Obienration "   and   "reception    points'*   arc    defined  by   Dr.   Clemow    as 
follows  :  — 

"  Tbc  *  obflervation  points  *  were  stations  or  landing  stages  where  the  following 
"  measures  were  carried  out.  All  passengers  were  subjected  to  inspection 
'<  by  a  medical  roan,  and  any  person  showing  suspicious  symptoms  was 
**  detained  until  the  nature  of  the  ailment  declared  itself.  Accommodation  was 
"  provided  for  the  isolation  and  treatment  of  patients  and  provision  made 
"  for  the  inevitable  bacteriological  iuTestigation.  Finally,  all  goods  and 
<*  pasBengerB*  luggage  were  here  disinfected. 

^The '  reception  pointa'  were  lazarets  or  barracks  constructed  for  the  reception  and 
**  tieatmoit  of  cholera  patients  along  the  course  of  rivers  and  railways.  They 
«<  coincided  in  many  instances  with  the  observation  points ;  in  other  words, 
**  wherever  inspection  and  disinfection  were  carried  out,  there  was  provided 
"  aecomittodation  for  the  reception  of  patients,  but  the  reverse  was  not 
**  onircrsallj  the  case." — Clemow,  op.  cit.,  pp.  66,  67. 


128  * 

App.  a.  No.  12.  Turkoman  Scttloment  (aoiil)  and  a  Eussian  town,  and  has  a  station  on 
On  tbe  Origin  *^^  Trauscaspiun  railway.  This  railway  which  was  first  opened  for 
th*^\rfr"^^  traffic  in  1888,  forms  a  means  of  communication  between  the  Caspian 
Diffusion  of  Sea  On  the  west,  and  Samarkand  on  the  east.  In  its  course  it  run» 
by  Dn*BaiTy^''    ^^'*^"g^  ^^^^  important  towns  of  Askliabad,  Merv,  and  Bokhara.    Xaachka 

is  situate  370  miles  from  Oozouu  Ada,  the  Caspian  terminus^  of  the 
railway.  The  line  from  Kaachka  to  Oozoun  Ada  passes  through  barren 
steppes,  with  the  Kopet  Dagh  Mountains  on  the  south,  and  the  Great 
Kara  Dum  desert  on  the  north,  the.  only  towns  of  importance  on  the 
way  being  Askhabad  the  capital  town  of  the  Transcaspian  province,  and 
Kizil-Arvat.     (See  Map  I.) 

From  May  19/31  when  the  first  eases  of  cholera  were  reported  to  have 
occurred  in  Kaachka  to  June  10/22,  43  of  the  inhabitants  were  officially 
reported  to  have  been  attiieked,  and  of  these  41  died.  In  addition,  one 
of  the  soldiers  forming  the  san^ary  cordon  around  the  aoul,  and  a 
woman  at  Aksu  Station  were  attacked. 

As  soon  as  the  disease  appeared  in  Kaachka  strenuous  efforts  were 
made  by  the  local  authorities  to  prevent  its  spread  along  the  line  of 
railway, and  in  addition  to  the  establishment  of  "observation"  and 
"reception  "  points  at  various  stations  both  to  the  east  and  to  the  west 
of  Kaachka,  a  land  (|uarantine  of  seven  days  (extended  bn  June  17/29 
to  14  days)  was  directed  at  Bula-Ishem  the  third  station  fi'om  the 
Caspian  encl  of  the  railway,  for  all  passengers  travelling  westward.  In 
spite  of  this,  however,  on  May  2o/«June  6,  six  days  after  the  appearance 
of  cholera  in  Kaachka,  three  I'ersiana  sickened  and  dieil  of  the  disease 
at  Oozoun  Ada. 

With  a  view  to  preventing  the  introduction  of  cholera  into  the 
Caucasus  and  European  Russia  by  way  of  the  Caspian  Sea,  the  Ministry 
of  the  Interior  issued  an  order  dated  May  27/ June  8,  (two  days  after 
the  appearance  of  cholera  at  Oozoun  Ada)  for  the  regulation  of  shipping 
on  the  Caspian  Sea.  By  this  order  it  was  provided  that  on  the 
appearance  of  cholera  upon  the  Caspian  littoral  a  sufficient  number  of 
medical  men  should  ]*e  despatc^lied  to  exercise  supervision  over  vessels 
bound  to  places  within  Ilussian  territory  ;  that  upon  the  appearance  of 
cholera  at  a  port  the  matter  was  to  be  at  once  reported  to  the  Provincial 
Authorities  at  Baku  ami  Astrakhan,  and  to  the  Chief  of  the  Customs  at 
Oozoun  Ada ;  that  all  vessels  proceeding  to  Russia  wert»  to  undergo 
medical  inspection,  and  if  necessary  disinfection  before  departure ;  that 
no  soiled  linen,  clothing,  or  bedding  shouhl  bo  taken  on  board;  that 
upon  the  appearance  of  cholera  on  board  ship,  the  patients  with  iheir 
bedding,  &c.,  were  to  be  removed  to  hospitals  provided  at  Astara, 
Lenkoran,  Baku,  Petrofsk.  Derbent,  Guriev,  Fort  Alexandrovsk,  and  at 
Astrakhan  on  the  Birischi  Spit,  and  that  a  surgeon  should  be  attached  to 
every  vessel  carrying  passengers. 

From  Oozoun  Ada  the  we^tern  terminus  of  the  Transcaspian  railway 
where  cholera  had  appeared  on  May  25/June  6  there  is  frequent 
communication  by  steamboat  with  the  lai*ge  and  important  town  of 
Baku,  situate  132  miles  distant,  on  the  western  coast  of  the  Caspian 
sea,  the  passage  across  occupying  as  a  rule  about  27  hours.  Here  the 
first  case  of  cholera  appeared  o.i  June  G/18,  12  days  later  than  at 
Oozoun  Ada,  and  18  days  after  the  first  reported  case  in  Russian 
territory  at  Kaachka. 

Baku  is  one  of  the  mo*«t  important  towns  on  the  Caucasus,  and  haa  a 

population  of  upwards  of  120,<X)0  inhabitants.     It  is  the  chief  centre 

of  the   Russian   petroleum  tra<le,  and  is  the  eastern  terminus  of  the 

Trans  Caucasian    railway,   which    traverses    the    Southern    Caucasus 

passing  through  Tiflis,  and  terminating  at  Batoum  and  at  Poti  on  the 
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^tmat  of  the  Black  Sea.     At  Baku,  cholera  spread  with  great  rapiditj,    App.a.No.18. 
and  within  a  fortnight  of  its  inlroduetion,  the  daily  number  of  fresh  Onthe"oriffin 
cases  had  risen  to  upwards  of  iiftv.     As  a  result,  panic  ensued,  and  the  ^^^  Progress  of 
hihabitanta  fled  by  thousands.        '  DiffSiTo? 

The  more  speedy  routes  open  to  the  fugitives  were  the  steamers  on  P*  r£."T|**  ^^^  • 
the  Caspian  Sea  from  Baku  to  Astrakhan  at  the  mouth  of  the  Volga,  ^  *"^' 
and  the  Trans-Caucasian  Railway  already  referred  to,  but  thousands 
who  could  not  avail  themselves  of  either  of  these  routes,  fled  from  the 
town  by  road,  to  villages  and  towns  in  the  Caucasus.  A  local  journal* 
estimates  the  fugitives  at  100,000,  of  whom  30,000  are  said  to  have 
availed  themselves  of  the  Caspian  steamers,  44,000  of  the  Trans-'Caucasian 
Bailwajy  and  26,000  escaped  in  other  ways. 

Taking  the  steamboat  route  flrst,  it  is  to  be  noted  that  there  is  a  fleet 
of  trading  steamers  plying  between  Baku  and  Astrakhan,  each  having 
accommodation  for  some  half-a-dozen  passengers.  During  the  panic, 
these  boats  are  stated  to  have  been  crowded  to  an  enormous  extent, 
some  carrying  as  many  as  200,  400,  and  even  600  passengers. 

The  steamers  from  Baku  call  on  their  way  to  Astrakhan  at  Derbent 
and  Petrofsk,  and  at  the  latter  place  17  persons  suflering  from  cholera 
were  removed  to  hospital  there  from  a  ship  from  Baku  on  June  12/24, 
and  between  that  date  and  June  18/30,  eight  died.  On  June  20/ July  2 
an  inhabitant  of  Petrofsk  was  attacked,  and  died  the  same  day. 

The  local  authorities  at  Astrakhan  upon  receiving  information  of  the 
outbreak  of  cholera  at  Baku,  instituted  a  quarantine  of  12  days  for  all 
vessels  coming  from  that  port,  whether  cholera  had  manifested  itself  on 
board  or  not,  and  it  is  stated  that  in  consequence  of  this  regulation, 
more  than  3,000  passengers  were  detained  at  one  time  in  the  roads 
outside  Astrakljan.  It  was  reported  in  the  public  pressf  that  '^  through 
^'  some  unfortunate  mismanagement,  little  care  had  been  taken  to  supply 
"  these  persons  with  provisions,  or  even  with  fresh  water,  and  that  in 
**  consequence  the  epidemic  raged  amongst  them  with  fatal  violence." 
Notwithstanding  these  local  quarantine  precautions,  cases  of  cholera 
were  reported  to  have  occurred  within  the  province  of  Astrakhan  on 
June  12/24,  though  not  in  the  town,  which  remained  free  until  June 
18/30,  when  eight  cases  and  three  deaths  occurred  in  the  town  itself. 
As  already  stated,  Astrakhan  is  situate  at  the  mouth  of  the  Volga,  a 
river  whidi  in  summer  has  a  fleet  of  some  600  steamers  by  which  all  the 
traffic  of  the  immense  district  extending  from  Astrakhan  to  Rybinsk  and 
Tver,  to  the  north  of  Moscow,  is  carried  on.  Upon  this  river  numerous 
"  obiervation  "  and  "  reception  "  points  were  established  by  the  Govern- 
ment, at  all  of  which  medical  officers  were  stationed,  but  notwith- 
standing every  precaution,  cholera  appeared  at  Tsaritzin  in  the  province 
of  Saratof  on  June  14/26,  in  the  town  of  Saratof  on  June  19/ July  1, 
in  the  town  and  government  of  Samara  on  June  23/July  6,  in  the  town 
and  government  of  Simbirsk  on  June  24/ July  6,  and  in  the  town  and 
government  of  Kazan  on  June  25/ July  7.  The  epidemic  had  thus 
travelled  in  a  northerly  direction  along  the  course  of  the  Volga,  a  dis- 
tance of  nearly  1,200  miles  in  12  days.  A  few  miles  to  the  south  of 
Kazan,  the  Volga  is  joined  by  its  large  tributary  the  River  Kama, 
branches  of  which  drain  the  three  large  governments  of  Viatka,  Penn, 
and  Ufa.  The  first  case  of  cholera  was  reported  to  have  occurred  in 
the  government  of  Viatka  on  June  27/July  9,  in  the  town  of  Viatka  on 
July  5/17,  in  the  town  and  government  of  Perm  on  July  6/18,  and  in  the 
government  of  Ufa  on  July  18/30.    Following  the  course  of  the  Volga 

•  •«  Le  Kaspie,"  July  11/21,  1898. 
(•'*  Times,"  July  12,  IM2. 
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On  the  Origin 
and  Progress  of 
the  Western 
Diffusion  of 
Cholera  in  1892; 
by  Dr.  Barry. 


Afp.  a.  Xo.  12.        In  the  annexed  Map  II.  the  progress  of  the  disease,  month  bj  mc 

throughout  European  Russia  and  the  Oaucasus  during  the  epidemi 
1892  may  be  traced  by  distinctive  colourings. 

In  addition  to  the  railways  and  navigable  rivers  which  have  aire 
l>een  referred  to  as  means  by  which  cholera  was  spread  in  Earo]] 
Russia,  the  eliilwnito  network  of  canals  connecting  the  rivers  with 
another,  and   traversing    the   country   from  the  Caspian   Sea  to 
Petersburg,  must  also  be  taken  into  account.     It  was  by  means  of 
canal  system   that  cholera  was  reported  to  have  been  introduced 
St.  Petersburg. 

From  the  following  Table  V.,  which  is  quoted,  with  one  or  two  sli 
modifications,  from  Dr.  Clemow's  account  of  the  epidemic  in  Russia,  it 
be  clear  that  the  rapidity  of  the  march  of  cholera  from  Astrakhan  up 
Valley  of  the  Volga  and  from  Rostof-on-Don  to  the  Governments  ij 
to  the  south  and  west  of  that  town  was  much  greater  in  1802  thai 
the  epidemics  of  1830  and  1847. 


Table  V. 

(a.)  Showing    the  Number    of    Days    which   elapsed    between 
Occurrence  of  the  first  recorded  Case  of  Cholera  in  Astraki 
and  that  of  the  First  Case   in  each  of  the  several  Towns  name< 
the  Epidemic  Years  1830,  1847,  and  1892. 


Name  of  Town. 

1830. 

1847. 

1892. 

Astrakhan 

Saratof    -            -            - 

Samara   -            -            • 

Simbirsk 

Kazan     ... 

Nyni  Novgorod  - 

July  4/16 
18  days  later    - 
36     „      „ 
43     „      „ 

51     >»       fi 
38     „       „ 

July  4/16 

88  days  later     - 

66 

70     „       „ 
63     „       „ 
67     „       „ 

June  18/30. 
1  day  later. 

5  days  later. 

6  »)      f) 

7     )»         n 

19     ,.       „ 

(6.)  Showing    the    Number    of   Days     which   elapsed    between 
Occurrence  of  the  first  recorded  Case  of  Cholera  in  Rosi 
ON-DoN  and  that    of  the  First   Case  in  each   of  certain  To^ 
lying  to  the  South  and  West  of  that  Place. 


Name  of  Town. 

1830. 

1847. 

1892. 

Rostof-on-Don     - 

Kief 

Podolia    -            -            - 

Volbynia  -            -            - 

August  6/18 
62  days  later  - 
88  „       „ 

123  „       „         . 

July  12/24 
78  days  later  - 
81     „      „      - 

131    „       „      - 

June  28/July 
49  days  later 
68    ,.        „ 
67    „        „ 

• 

In  Tables  VI.  and  VII.  are  given  the  number  of  cholera  attacks  i 
deaths  recorded  in  the  several  Governments  and  large  towns  of 
Caucasus,  to  December  1/13,  1892,  together  with  the  rates  per  10,00( 
the  population. 
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The  total  cholera  attacks  recorded  to  December  1/13  in  European    App.A.Ncii 
Bossia  were  331,077  in  number,  of  which  161,626,  or  45*8  per  cent.,  onthe^irin 
proved  £atal.    These  figures  are  equivalent  to  an  attack  and  to  a  death-rate  and  p^Stof 
of  33-1  and  15-2  per  10,000  of  the  population  respectively.     It  will  be  Dj^iS^? 
seen  that  European  Russia,   as  a  whole,  suffered  much  less  proper-  Cholera  in  i802; 
tionatelj  than  the  Caucasus,  and  upon  examination  of  the  figures  for  ^^  ^'  ^*"^' 
the  separate  €k>vemments  it  will  be  observed  that  the  cholera  death- 
rate  in  only  one  of  the  Governments  of  European  Russia,  namely,  that 
of  Astrakhan,  exceeded  the  rate  for  the  Caucasus  taken  as  a  whole. 
The  Gtyvemments  of   European  Russia    which   suffered   the  greatest 
incidence,  both  as  regards  cholera  attack  and  cholera  death,  were  those 
situate  to  the  south  east  and  east,  and  of  these  the  Governments  riparian 
to  the  Lower  Volga  suffered  higher  rates  than  any  other  district,  with 
the  single  exception  of  the  Don  Cossack  Region.     The  cholera  attack 
and  dei^-rates  recorded  in  the  Lower  Volga  district  per  10,000  of  the 
population  respectively,   were   as  follows: — Astrakhan  249  and    125, 
Saratof  172  and  87,  Samara  156  and  68,  Simbirsk   103  and  44.     In 
the  Don  Cossack  Region  attack  and  death-rates  of  181  and  88  respec- 
tively were  recorded.     The  only  district  in  the  west  of  Russia  where 
exceptionally  high  figures  were  noted,  was  the  Polish  Government  of 
Lublin,  where  the  attack  and  death-rates  were  54  and  21  per  10,000 
respectively.     The  relative  cholera  mortality  of  the  several  GovernmeDts 
of  European  Russia  and  the  Caucasus  which  obtained  in  1892  are  shown 
graphically  in  Map  No.  III. 

From  Table  IX.  it  will  be  seen  that  as  with  the  Governments,  so 
with  the  large  towns,  the  highest  cholera  attack  and  death-rates  were 
recorded  in  those  situate  in  the  valley  of  the  Volga.  The  following  are 
the  mortality  rates  per  10,000  of  the  population  in  the  chief  of  these 
towns: — Astrakhan  316,  Saratof  142,  Samara  154,  Simbirsk  139^ 
Nijni  Novgorod  126,  and  Orenburg  231.  Rostof-on-Don  in  the  Don 
Cossack  Region  suffered  a  higher  mortality  rate  than  any  other  town 
outside  the  Volga  Provinces,  namely,  209,  whilst  the  town  of  Lublin 
had  a  death-rate  of  1 58,  Moscow  and  St.  Petersburg  escaping  with  the 
comparatively  low  rates  of  15  and  13  per  10,000  respectively. 

The  place  which  the  epidemic  of  1892  holds  with  respect  to  previous 
cholera  epidemics  in  European  Russia  may  be  gathered  from  the 
following  Table  X.,  in  which  the  gross  figures  (the  proportions  to  popu- 
lation not  being  available)  with  respect  to  the  six  previous  epidemics  in 
which  the  deaths  from  choleni  have  exceeded  100,000  are  given. 

Table  X. 

Showing  Total  Number  of  Cholera  Attacks  and  Deaths  recorded 
in  Seven  Epidemics  in  European  Russia  in  each  of  which  the 
Number  of  Deaths  exceeded  One  hundred  thousand. 


Epidemic 

Year. 

r 

Cholera  Attacks. ! 

1 

Cholera  Deaths. 

Fatality  per  cent. 

1881 

. 

466,457 

197,069 

42*2 

1848 

m                               M 

1,742,439 

690,150 

39-5 

1858 

- 

260,134 

104,338 

40-2 

1855 

- 

408,564 

170,890 

41-9 

1871 

- 

827,670 

126,516 

38-8 

1878 

*                • 

874,098 

187,929 

36*9 

18t8 

"                ~ 

831,077 

151,626 

45-8 
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From  these  figures  it  will  be  observed  that  the  epidemic  of  1892 
ranks  fifth  as  regards  gross  attacks,  and  fourth  as  regards  deaths.  It 
will  also  be  noted  that  the  fatality  in  1892  was  higher  than  that  recorded 
in  an  J  one  of  the  six  previous  epidemics  in  question. 

For  the  pui-pose  of  comparing  the  relative  mortality  from  cholera  in 
those  Governments  of  European  Bussia  which  siiffcred  most  in  1892 
with  the  mortality  recorded  in  the  same  Governments  in  the  four  pre- 
vious great  epidemics  of  1853,  1855,  1871,  and  1872,  I  Imve  in 
Table  XI.  given  the  figures  as  regards  the  twelve  Governments  where 
the  highest  rates  were  recorded  in  1892. 


Table  XI. 


Kame  of  Goyemmeut. 


Astrakhan 
Don  Cossack  R 
Saratof 
Samara 
Simbirsk    - 
Voronexh  - 
Oienburg  - 
Tambof 
Korsk 
Lablin 
Kaxan 
Ufa 


Deaths  from  Cholera  per  10,000  Population 

daring 


1892. 


1873. 


1871. 


1855. 


125 

23 

18 

^^ 

88 

7 

6 

— 

87 

8 

86 

-~ 

68 

2 

29 

— 

44 

1 

5 

— 

45 

1 

50 

8 

39 

2 

47 

-^ 

31 

•02 

67 

— 

22 

5 

10 

50 

21 

7 

^- 

9 

• 

17 

8 

11 

— 

17 

•04 

16 

~— 

1853. 


12 

4 

14 

7 

2 

8 

5 

4 

12 

11 


From  this  Table  it  ^'ill  be  seen  that,  with  the  exception  of  the  Govern- 
ments of  Voronezh,  Orenburg,  and  Tambof,  where  higher  rates  were 
recorded  in  1871,  and  of  Kursk,  where  a  higher  rate  was  observed  in 
1855,  the  mortality  rates  obtaining  in  1892  w(^re  much  in  excess  of 
those  recorded  with  respect  to  each  district  in  any  one  of  the  previous 
epidemics. 

With  the  reasons  for  the  exceptional  incidence  of  cholera  on  particular 
localities  this  Report  does  not  concern  itself,  but  a  few  notes  as  to 
exceptional  conditions  which  obtained  in  certain  large  areas  may  not  bo 
out  of  place. 

Foremost  among  these  it  is  to  be  observed  that  considerable  stress  has 
been  laid  upon  the  effect  of  the  famine  which  prevailed  in  a  large  group 
of  Governments  in  1891.  The  Governments  especially  affected  by  the 
famine  were  16  in  number,  and  amongst  them  were  included  several  of 
those  which  suffered  exceptionally  heavy  rates  of  cholera  mortality  in 
1892.  But  from  Table  XII.,  which  I  quote  from  Dr.  Clemow,  and 
which  gives  the  statistics  of  the  famine  of  1891,  and  of  the  cholera 
epidemic  of  1892,  as  to  each  of  these  Governments,  it  wiU  be  observed 
that  whilst  the  cholera  attack  rate  in  the  16  distressed  Grovemments  was 
three  times  as  heavy  as  that  in  the  44  Gk>vemment8  that  did  not  suffer 
from  famine,  there  does  not  appear  to  be  much  correspondence  between 


the  statistics  of  llie  hancst  yielil  and  those  of  the  incidence  of  cholere  Am.  A.  MM 
uuongst  the  fKmine-strickeii  districts  themselves.  Oa  the  other  baod,  it  On  the  Origin 
is  to  be  observed  that  higher  rates  of  both  attack  and  of  death  from  thfTM^' 
cholera  obtaided  in  the  Go^'e^amcnt  of  Astrakhan,  in  the  Don  Cossack  Dit^j^^ 
B^ion,  and  throughout  the  Caiicasu!)  than  in  the  famine-stricken  i^  j),,  B^, 
disUicta,  j'et  none  of  the  districts  named  had  been  affected  by  tha 
famine. 


Statistics  of  the  Fauine  of  1691  and  the  Cbolbba  Epidemic, 
1892.    [Clemow.] 


Per-oentage 

of  HarvMt 

Yield  of  I8BI 

OD  ■verifte 

of  Ye>r« 

1886-90  (all 

Crop*  except 

Potatoes). 

UarvDsl  Yield 
per  Head  of 

FopiilatioD* 
in  roods 
(all  Crop* 
including 

FoiBCoes). 

Caseaof 

Cbolera 

per  10,000 

iDhabiUQti, 

1S9S. 

Per-c«ntag« 
ofDeathiM 

Cases  of 
Cbolera  1893. 

VoT<m»«h 
Kaiu     . 
Tambof  - 
BU^    . 
Simbink 
Peua     . 
Samara  - 
Saruof   - 
Or»b«rg_           -           - 

TnU         -            .            - 
K^S.^„d.           - 

Owl        - 

Ufa         -           -           - 

Pcna       ■ 

S4'S 
40-7 
44-6 
430 
45- B 
490 

ai-B 

S!'0 
58-7 
65-6 
66-8 
700 
70-5 
70-6 
74-5 
7S0 

I'61 

8-59 
9-08 
9-50 
7-S4 
9-79 
5-77 
1074 
a -79 
U-94 
SI- IS 
11-33 
12-8! 
19' 14 
9-93 
14-07 

89- i 
38-0 
73-3 
9-0 

ioa-8 

48-3 
155-6 
ITSl 
74-6 
39-7 
8-4 
S8-0 
84-3 
7-1 
35-3 
15-0 

SO-i 
44-4 

4«-7 
SI-0 
41-8 
45-4 

43'8 
90-3 
51-8 
41-8 
19-0 
44-0 
4S-8 
41-6 
47-7 
48-7 

- 

- 

60-7 

46-3 

44   temainiag    GoTcrn.  *) 

- 

- 

19-7 

41-4 

Another  factor  which  must  be  taken  into  account  aa  Itaving  had  consider- 
able influence  in  increasing  the  intensity  of  cholera  in  n  number  of  towns 
in  the  Volga  Valley  and  elsewhere  is  to  be  looked  for  in  the  disgraceful 
anti-cholera  riots  which  occurred  in  the  early  weeks  after  the  invasion 
of  European  Russia  by  cholera.  From  an  account  given  in  the  Official 
Gazette,  it  appears  that  the  measures  taken  to  prevent  the  spread  ot 
diolMa  gave  rise  to  reports  among  the  working  classes  that  there  wen 


*  The  wdsht  of  food  gmint  required  for  each  liead  of  tl 
ptupONa  (indudiiig  disrillatioa   -■'-'-"' 
u  aqoal  to  86  poond*  Engliab. 
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pp.  A.  No.  12.  in  reality  no  cases  of  cholera ;  that  the  sick  were  conveyed  to  the  hospitals** 
theoirisin  without  caase ;  that  the  reports  with  respect  to  the  prevalence  of  the 
d  Pron^^  of  disease  were  promulgated  for  the  benefit  of  the  doctors  themselves ;  that 
DFosion  of  ^^^  drugs  and  disinfectants  used  poisoned  people  ;  and  that  patients  who 
!^Jw»™JJW;  were  still  alive  were  sprinkled  with  quicklime  and  then  buried.  The 
.  Harry.  ^^^  ^^  these  riots  broke  out  at  Astrakhan  on  June  21/ July  3,  three  days 
after  the  commencement  of  the  epidemic  in  that  town.  Here  the  mob- 
attacked  the  hospital  and  after  removing  the  patients,  burnt  the  build- 
ings to  the  ground,  and  murdered  the  doctors  in  charge.  For  five  days 
the  town  was  in  the  hands  of  the  rioters,  and  as  a  consequence,  the 
authorities  were  quite  paralysed,  and  unable  to  carry  out  any  measures 
for  checking  the  epidemic,  and  order  was  not  restored  until  troops 
had  been  brought  into  the  place,  and  several  of  the  rioters  shot. 
How  many  people  were  attacked  with  cholera  during  this  period  is 
unknown,  but  it  is  known  that  upwards  of  three  hundred  persons  died 
from  cholera  during  the  five  days  in  question,  and  that  when  order  was 
restored,  the  epidemic  had  become  quite  uncontrollable.  Riots  similar 
in  character,  with  like  results,  took  place  at  Saratof,  Khvalinsk,  Volsk, 
and  several  other  places  in  the  Valley  of  the  Volga.  In  many  instances 
the  doctors  and  their  assistants  were  maltreated  or  murdered,  or  only 
escaped  the  violence  of  the  mob  by  secreting  themselves  in  coffins,  and 
it  was  not  until  the  towns  had  been  declared  in  a  state  of  siege  and 
troops  marched  into  the  districts  that  anything  like  order  could  be 
established.  To  the  great  firmness  of  General  Baranofi*,  the  Grovemor 
of  Nijni  Novgorod,  the  suppression  of  these  riots  was  largely  due,  and 
a  sentence  passed  by  him  on  a  would-be  rioter  is  worth  recording  as  an* 
example  of  a  punishment  exactly  fitting  the  oifence. 

A  man  named  Kitaeff,  who  persistently  asserted  that  there  was  no 
cholera  at  Nijni  Novgorod,  that  the  whole  scare  was  got  up  by  the 
doctors  who  poisoned  the  populace  and  then  buried  them  alive,  and  who 
endeavoured  to  incite  the  mob  to  resistance,  was  arrested  by  order  of 
the  Governor,  who  passed  the  following  sentence  upon  him  : — 

*'  The  citizen  Kitaefi*,  having  asserted  that  there  is  no  cholera,  and 
circnlated  various  false  stories  concerning  the  treatment  of  patients,, 
is  hereby  appointed  as  hospital  assistant  for  three  months  in  the 
floating  cholera  bar^e  hospital,  in  order  that  he  may  have  an 
opportunity  of  rectifying  his  opinions. 

(Signed)        Babamofp." 

It  is  further  recorded  that  in  the  Eastern  Governments  and  in  the 
Caucasus  the  poorer  classes  persistently  refused  to  take  any  medicinctr 
whatever,  and  resented  every  form  of  medical  aid.  A  characteristic 
example  reported  by  Mr.  Law,  the  commercial  attache  to  Her  Majesty's 
Embassy  at  St.  Petersburg,  will  suffice  to  indicate  this  feeling.  Mr. 
Law  was  at  the  time  making  a  tour  of  inspection  in  the  district  bordering 
upon  the  Volga.  Amongst  other  places  visited  was  the  village  of 
Grodny  (7  miles  from  the  Volga  and  12  miles  south  of  Volsk).  Thia 
place,  Mr.  Law  states,  was  one  of  the  first  to  receive  the  epidemic,  traced 
to  the  arrival  from  Baku  of  an  old  woman  whose  son  had  died  of  cholera^ 
and  who  brought  his  effects  with  her.  Grodny  has  between  two  and 
three  hundred  inhabitants.  At  the  time  of  Mr.  LaVs  visit  22  had  died 
of  cholera. 

"  About  ten  days  preVioasly  a  doctor  had  been  sent.  The  people 
asked  him  what  he  had  come  for.  They  said  he  could  live  in  peace  if 
he  did  not  interfere.  They  are  dying  (in  peaoe  P) ;  he  is  waiting  his 
time  (in  peace),  for  they  refoae  all  treataient." 
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The  following  characteristic  examples  of  the  diffusion  of  cholera  by    App.A.No.11 
means  of  water  are  quoted  verbatim  from  Dr.  Clemow,  as  being  of  on theMffin 
exceptional  interest : —  "h* w^2?  ^ 

Diffnaioii  of 
"  In  the  village  of  Ulybyshef  (Vladimir  Grovernment)  a  labourer  arrived  Chotominiaw 
on  June  29th/July  11th  from  Kazan,  where  he  had  attended  the  funeral  ^y^'"^'^' 
of  hi«  brother,  who  had  died  from  cholera.     Three  days  later  he  sickened 
withtibe  disease  iu  the  morning  and  died  in  the  same  evening.    The 
dodies  hb  had  worn  remained  in  an  outbuilding  for  a  week.    They  were 
then  wmsbed  in  a  stream  ft:om  which  the  village  drew  its  water  supply. 
In  a  very  short  time  cholera  became  epidemic  throughout  the  village. 

"  In  the  government  of  Yiatka,  five  villages  situated  along  the  banks 
of  the  same  stream,  were  invaded  by  cholera.  The  infection  was  traced 
to  the  systematic  washing  of  linen  belonging  to  the  early  cases  in  the 
stream  which  provided  the  inhabitants  of  all  the  five  villages  with  their 
drinking  water.  No  sooner  was  this  practice  forbidden  than  the  epidemic 
began  to  abate." 

•*  In  the  village  of  Upper  Moulla  (Perm  Government)  an  exactly  similar 
relation  of  cause  and  efiect  was  recorded.  The  linen  of  cholera  patients 
was  washed  in  a  pond.  From  the  same  pond  the  inhabitants  drew  their 
supply  of  drinking  water,  with  the  result  that  cholera  raged  throughout 
the  villM^e.  As  in  the  last  instance,  as  soon  as  the  washing  of  linen  in 
the  pona  was  put  a  stop  to,  the  number  of  cases  of  cholera  in  the  village 
began  to  diminish. 

"In  the  village  of  Borki  (Samara  Government,)  lying  on  the  Biver 
Samarka,  the  first  case  of  cholera  was  that  of  a  woman.  After  a  short 
interval  a  peasant  was  seized  with  cholera  upon  a  barque  lying  at  anchor 
a  short  distance  further  down  the  river.  The  disease  then  became 
epidemic,  solely  among  that  portion  of  the  population  which  drew  its 
drinking  water  from  the  river.  The  remaining  inhabitants,  who  drank 
water  obtained  from  wells,  remained  free  from  the  disease  with  but  one  or 
two  exceptions. 

"In  Great  Bereznikof,  a  village  in  the  Simbirsk  Government,  an 
exactly  parallel  instance  "was  recoraed.  Cholera  attacked  onlv  that  part 
of  the  village  which  drew  its  water  supply  from  the  River  Kshi,  whilst 
amongst  the  inhabitants  of  the  other  half  of  the  village,  whose  drinking 
water  was  derived  from  wells,  there  was  but  a  single  case — ^that  of  a 
beggar  woman  to  whom  had  been  given  some  clothes  from  an  infected 
house. 

"  In  two  villages  in  the  Tambof  Government,  in  each  of  which  a  doal 
water-supply  existed,  it  was  observed,  in  like  manner,  that  cholera  was 
confined  to  one  portion  of  the  inhabitants.  In  each  instance  it  was  found 
that  this  portion  of  the  inhabitants  drew  its  water-supply  from  a  pond 
contaminated  through  the  washing  of  linen  of  cholera  patients.  The  rest 
of  the  village,  supplied  with  well-water  not  so  contaminated,  did  not 
furnish  a  single  case  of  cholera. 

"  The  part  played  by  water  in  the  difiusion  of  cholera  was  clearly  illus- 
trated at  the  oeginning  of  the  epidemic  in  St.  Petersburg.  It  was  found 
Uiat  the  earliest  cases  were  confined  to  the  workmen  in  the  large  factories 
situated  on  the  banks  of  that  branch  of  the  Neva  known  as  the  Great 
Nevka.  The  workmen  were  accustomed  to  drink  water  derived  directly, 
without  filtration  or  boiling,  from  this  branch  of  the  river — ^wat^r  which 
at  all  times  is  charged  wim  much  organic  matter  (14  parts  in  100,0(X)), 
and  which  produces  gastro-intestinal  catarrh  in  all  persons  unaccustomed 
to  its  use.  It  was  at  once  arranged  that  water  should  be  supplied  to  the 
workmen  from  the  town  waterworks,  and  that  thia  water  shouia  be  filtered 
or  boiled  before  drinking.  The  effect  of  the  change  in  the  water-siqjply 
was  immediate,  and  there  was  no  further  spread  of  cholera  in  that  part  of 
tlMoitj. 

"  Another  inatmotive  ease  was  fVimiBhed  by  one  of  the  St.  Petersburg 
priiona.    A  prisoner  who  had  been  in  solitary  confinement  for  more  than 
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Arp.  A.  No.  12.  a  month  was  suddenly  seized  with  all  the  sjmptoms  of  cholera.  Bacterio- 
logical and  post-mortem  evidence  confirmed  the  diagnosis.  All  the 
prisoners  were  supplied  with  boiled  water,  and  for  a  time  the  source  of 
infection  remained  an  enigma,  which  was  only  solved  by  the  discovery 
that  the  deceased  had  druuK  a  quantity  of  unooiled  water  provided  him 
for  washing  purposes.  Steps  were  immediately  taken  to  furnish  all  the 
other  prisoners  with  boiled  water  for  whatever  purpose  required." 

Whilst  cholera  had  spread  throughout  the  Caucasus  and  European 
Bussia  in  the  manner  already  described,  it  had  likewise  become  diffused 
oV'er  a  large  portion  of  the  Kussian  territory  in  Central  Asia  and  in 
Siberia,  and  to  this  diffusion  I  now  propose  to  refer  briefly. 

It  has  already  been  noted  that  Kaachka  was  invaded  by  cholera 
on  May  31/ Juno  12,  and  that  the  disease  had  reached  Oozoun  Ada  on 
the  eastern  shore  of  the  Caspian  Sea  on  May  25/June  6,  and  that  at 
that  time  it  had  not  apparently  invaded  the  inteimediate  stations  on  the 
Trans-Caspian  Bail  way.  On  June  10/22,  however,  several  cases  of 
cholera  were  reported  to  have  taken  place  amongst  some  troops  who  had 
recently  marched  from  Merv  to  camp  in  the  neighbourhood  of  Ask- 
habad.  On  that  date  it  was  stated  that  4  men  had  died  of  cholera ;  that  9 
were  seriously  ill  with  choleraic  symptoms,  that  23  were  suffering 
from  diarrhoea,  and  that  2  children  in  Askhabad  itself  had  been  attacked 
by  cholera. 

The  town  of  Askhabad,  which  is  the  capital  of  Trans-Caspia,  has  a 
population  of  some  13,000  persons.  On  June  14/26  and  15/27,  7  case? 
and  1  death  from  cholera  were  reported  there,  and  during  the  same 
period  there  were  13  cases  and  5  deaths  at  the  camp  above  referred  to. 
On  June  18/30  the  disease  appeared  amongst  the  Turkoman  population 
living  in  .the  aoul  of  Askhabad,  and  in  four  days  there  were  24  cases 
with  11  deaths.  During  the  month  of  July  the  number  of  attacks  was 
comparatively  small,  but  at  the  beginning  of  August  a  great  outbreak 
occurred,  to  which  I  shall  have  to  refer  later. 

On  June  8/20  a  conductor  of  one  of  the  trains  running  eastward 
from  Kaachka  was  taken  ill  on  the  journey  and  removed  at  Bokhara 
station  with  all  the  symptoms  of  cholera.  The  city  of  Bokhara  itself 
apparently  escaped  until  much  later,  and  it  was  not  until  July  31/ 
August  12  that  cases  were  reported  to  have  occurred  Ihere.  Thb  may 
perhaps  be  attributed  to  the  vigorous  sanitary  measures  taken  there 
towards  the  end  of  May,  when  it  was  reported  that  the  Ameer  of 
Bokhara,  at  the  instigation  of  the  Bussian  authorities,  had  directed  the 
thorough  cleansing  of  his  capital,  a  measure  which  produced  considerable 
murmuring  and  agitation  amongst  his  subjects ;  in  fact,  the  opposition 
was  so  great  that  the  resident  authorities  were  unable  to  cope  with  it, 
and  the  Ameer  himself  had  to  be  sent  for  from  his  country  seat.  On 
his  arrival  His  Highness  at  once  commanded  the  execution  of  every 
subject  who  had  failed  to  carry  out  the  new  sanitary  regulations  within 
one  week ! 

The  exact  dates  when  the  several  districts  and  towns  in  Central  Asia 
were  invadecl  are  not  to  be  ascertained,  but  it  appears  from  the  official 
returns  that  the  places  earliest  affected  in  Russian  Turkestan  were 
Jisak  and  Chinaz,  which  lie  between  Samarkand  and  Tashkent,  both 
of  which  were  invaded  between  May  31/June  12  and  June  10/22. 
Samarkand  is  said  to  have  been  invaded  on  May  dl/June  12,  whilst  at 
Tashkent,  the  capital  of  Bussian  Tuikestan,  eases  of  cholera  were 
recorded  to  have  occurre<l  on  June  7/19.  Here  the  disease  spread 
rapidly  and  extended    throughout  the  Provinces   of    Syr-Daria  and 
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Ferghana,  reaching  the  neighbouring  Provinces  of  Scmiretchinsk  and    ^"^  ^^^ 
Akmolinsk  on  June  17/29  and  June  27/ July  9  respectively.  On  the  Oriti]] 

Thus,  during  the  months    of  June  and  July  cholera  had  become  theWelSam 
diffused  throughout  the  southern  provinces  of  Asiatic  Russia,  and  its  §tl(te»taiai 
further  extension  to  the  more  northemly  provinces  cannot  be  traced  step  by  Dr."* 
by  step.     It  may,  however,  be  noted  that  the  Port  of  Gurief,  situate  at 
the  northern  extremity  of  the  Caspian  Sen,  at  the  mouth  of  the  Biver 
Ural,  was  invaded  by  cholera  on  July  8/20,  the  disease  being  there 
introduced  by  travellers  from  Astrakhan,  and  from  this  place  it  spread 
throughout  the  province  of  Uralsk  and  thence  to  that  of  Turgai,  which 
lies  immediately   to   the  east  of  UraUk,  where  the  first  cases  were 
reported  on  July  24/ August  5. 

In  the  meantime  the  disease  had  appeared  at  Omsk  on  July  14/26,  at 
Tomsk  on  July  12/24,  at  Tobolsk  on  July  17/29,  finally  reaching 
Irkutsk  and  Yeniseisk  on  August  2/1 4  and  August  4/16  respectively. 

Some  idea  of  the  extent  of  territory  invaded  and  of  the  populations 
exposed  to  the  infection  of  cholera  throughout  the  Russian  Empire  may 
be  gained  from  a  study  of  the  following  Table  XIII.,  compiled  by  Dr. 
Grebentschikoff,  which  shows  the  area  and  population  of  the  districts  in 
which  cholera  was  present  during  each  of  the  months  from  May  to 
November  of  the  year  1892. 


Table  XIII. 

Showing  the  Area  and  Population  of  the  Districts  in  the  Russian 
Empire  in  which  Cholera  was  present  during  each  of  the  Months 
May-November  (Old  Style)  1892. 


MoDth. 


Area  in  Square  Versts. 


Population. 


May 

- 

- 

* 

Ovei 

•     484,000 

700.000 

Jnoe 

- 

- 

- 

2,763,000 

15,286,000 

July 

- 

- 

- 

7,271,000 

68,466,000 

August 

- 

- 

- 

7,645,003 

77.895,000 

SepteLiber    - 

- 

- 

- 

7,868,000 

87,346,000 

October 

- 

- 

m 

6,965,000 

87,725.000 

Vovember 

- 

- 

- 

1,662,000 

69,787,000 

In  Tables  XIV.  and  XV.  are  given  the  number  of  attacks  and  deaths 
bom  cholera  recorded  in  the  several  provinces  and  large  towns  of 
Central  Asiatic  Russia  and  of  Siberia  from  the  commencement  of  the 
epidemic  to  December  1/13,  1892,  together  with  the  rates  per  10,000  of 
toe  population. 
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Table  XIV. 

Statistics  of  the  Cholera  Epidemic  in  the  several  Pboyinces  of 
Central  Asiatic  Russia  and  of  Siberia  from  its  Commencement  to 
December  1/13,  1892. 


Name  of 
GtoTemment 

Date  of 
Occurrenoe  of 
first  recorded 
Case  of  Cholera. 

Total  recorded 
•  Cholera. 

BAte  per  10,000 

ofthe 
Inhabitants. 

Per- 
centage 

of 
Deaths 

to 

Attack. 

-Fa- 

tality." 

Dat«s 

to  which 

SUtistlcs 

are  carried 

^   or 
Prorince. 

Attacks. 

Deaths. 

Attacks. 

Deaths. 

when  they 
do  not  ter- 
minate on 
Dec  1,13. 

Trans-Oaspia  • 

Samarkand 

9yr-Daria 

Semiretchinsk 

Akmolinik 

Tomsk  - 

Uralsk- 

Tobolsk 

Tnrgai 

Irkatik 

Yeniseisk 

Semipalatinsk 

May  19/31  • 
Hay  31/Jime  12   - 
Jime7A9  • 
June  8/20  • 
June  17/29 
June  27/Jnly  9     - 
July  12/24 . 
July  8/20   . 
July  17/29 
July  24/Aug.  5     • 
Aug.  2/14  • 
Aug.  4/16   - 
Aug.  12/24- 

2,800 

14,960 

12,455 

19,320 

46 

1,717 

4,697 

6,138 

26,301 

296 

28 

n 

370 

1,517 

7,480 

8,785 

9,610 

28 

891 

2,272 

3.121 

12,729 

167 

8 

28 

205 

40*0 

943' 9 
403'$ 
f4/'5 

0'7 

34'3 

54*5 

40»'3 

466'5 

7*4 
0'7 

6'4 

»4'7 

406'9 
73-9 

490' 4 
0*4 

46'7 

5S*4 
90'8 

4'» 

0'9 
O'S 

3'4 

«4-o 

50*0 
70' 5 
SO'O 

6o'9 

89'0 
46'3 
30'$ 

4*-4 

S6'5 
9$'6 
39'S 
83'3 

19  weeks. 

20  „ 
20       . 
19       „ 
18       „ 
7 

Nov.  9/17. 
15  week^ 

10  weeks. 
2 

Oct.  10/22- 

11  weeks. 

sm.^} 

89,199 

4^,841 

— 

— 

— 

Table  XV. 

Statistics  of  the   Cholera   Epidemic    in    the    Principal    Towns 
invaded  in  Central  Asiatic  Russia  and  in  Siberia  during  1892. 


Names  of 

Date  of 

Occurrence  of 

first  recorded 

Case  of  Cholera. 

Total  recorded 
Cholera. 

Rates  per  10,000 

ofthe 

Inhabitants. 

Per- 
oeutage 

of 
Deaths 

to 
Attack. 
"Fa. 
tAhly." 

Ftaiodfor 
which  the 

Towns. 

Attacks.    Deaths. 

Attacks. 

Deaths. 

Statistics 
aregiTio. 

IMhkent 
Tomsk  - 
Omsk  • 
Tobolsk 
Unlsk- 
lemipaktiDak 

June  7/19  • 
Jnlyl«/24* 
Ju1yl4/d6- 
Jnly  17/29- 
July  28/Ang.  4     • 
Aag.l2/M- 

1,879 
1,388 

1,434 
400 
478 
S70 

1,640 
800 
768 
285 

147 
205 

y54 
$47 

964 
fM 

m 
$$/ 

909 

48$ 
490 

$7 
49$ 

$7'9 
^'4 

33'6 
3$'9 

90'$ 
55*4 

lOwMks. 
11     « 

1«     *" 
10     „ 
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From  Table  XIV.  it  will  be  observed  that  the  total  number  of  attacks  App.a.n< 
from  cholera  recorded  in  Asiatic  Eussia  in  1892  were  89,199,  and  that  ontheOrig 
of  these  46,841,  or  52*5  per  cent.,  proved  fatal.  The  highest  rates  andProfwi 
of  mortality  occurred  in  the  provinces  of  Ferghana  (120*  1),  Samarkand  MimSd^ 
(106-9),  Tobolsk  (90*3),  Syr-Daria  (73-2),  and  Uralsk  (52-4).  b'^DTaS^ 

From   Table  XV.  it  will  be  seen  that  several  of  the  chief  towns    ^ 
invaded  by  cholera  in  Asiatic  Eussia  suffered  heavy  mortality  rates  from 
cholera,    for    example,  Tomsk   202,  Omsk   138,   Tashkent   136,  and 
Tobolsk  130  per  10,000  of  the  population. 

In  Asiatic  Eussia  as  in  the  Caucasus  and  European  Eussia,  the 
relation  of  the  incidence  of  cholera  to  the  purity  of  the  water-supply  was 
frequently  observed.  Two  instructive  examples  of  this  are  given  in  a 
despatch*  of  the  United  States  Consul-General,  Mr.  Heenan,  to  his 
Government,  dated  October  11th,  1892. 

The  first  is  as  follows  : — 

"  At  Samarkand  three  regiments  of  infantry  were  encamped  side 
by  side,  on  a  level  plain  close  beside  a  stream  of  water.  The 
Colonel  of  one  of  these  regiments  took  the  most  extraordinary  pains 
to  prevent  his  men  from  being  attacked  with  cholera,  and  he 
succeeded.  In  the  first  place,  he  caused  every  article  in  camp  to  be 
thoroughly  cleansed  with  hot  water,  and  then  disinfected.  He 
compelled  his  men  to  bathe  every  day  in  water  that  bad  been  boiled, 
and  a  guard  was  constantly  mamtained,  whose  duty  it  was  to  keep 
the  soldiers  from  drinking  the  river  water,  and  to  carry  out  the 
Colonel's  instructions.  The  result  was,  that  not  a  single  case  of 
cholera  occurred  in  the  regiment,  while  the  other  two  regiments 
tliat  were  camped  alongside  lost  over  a  hundred  men  from  cholera. 
In  these  regiments  the  ordinary  precautions  were  taken,  but  no 
such  measures  were  adopted  as  I  have  mentioned  above." 

The  second  example  refers  to  the  outbreak  to  which  I  have  already 
referred  as  having  taken  place  at  Askhabad  in  August.  It  is  as 
follows : — 

*'At  Askhabad  the  cholera  had  almost  disappeared  early  in 
August,  and  the  event  was  celebrated  with  much  rejoicing  on  the 
anniversary  of  the  Emperor's  name-day,  which  occurs  in  that  month. 
The  Governor-General  gave  a  dinner,  to  which  he  invited  a 
numerous  company,  and  the  various  regiments  w^ero  granted  extra 
rations,  that  they  might  rejoice  on  the  occasion.  The  day  wliich 
began  so  auspiciously  amidst  general  rejoicing,  was  destined  to  have 
an  ending  which  has  no  parallel  in  history.  Of  the  numerous 
guests  who  attended  that  dinner,  one  half  died  within  twenty-four 
hours.  A  military  band  of  about  fifty  men  who  played  during  that 
fatal  dinner  lost  forty  of  their  number  with  cholera,  and  only  ten 
of  the  men  reached  camp  that  night.  One  regiment  lost  half  its 
men  and  nine  ofiicers  ere  the  sun  rose  the  following  morning, 
and  within  forty-eight  hours  thirteen  hundred  people  died 
with  cholera.  The  cause  of  this  outbreak  was  clearly  traced 
to  a  small  stream  of  water  which  supplied  the  town.  Four 
days  previous  the  authorities  were  informed  that  cholera  had 
broken  out  at  a  small  Turkoman  village  situated  on  the  banks  of 
this  stream,  about  four  miles  from  Askhabad.  The  inhabitants  of 
this  village  were  ordered  to  move  their  kibitkas  (tents)  several  miles 
back  on  the    hills,  which  they  did.    On  the  day  previous  to  the 

*  WmUv  Abstract  of  Sinitarj  Reports  issued  by  the  Supervising  Sargeon- 
'     M.  H.  S.,  Washington,  1898,  Vol.  vii.,  pp.  721,  7M. 
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re-appearance  of  the  cholera  at  Askhabad,  a  very  heavy  rain-storm 
occurred,  which  washed  the  banks  of  the  river  and  swept  refuse  and 
other  matter  from  the  abandoned  village  into  the  stream,  and 
this  matter  was  carried  by  the  water  into  the  city,  and  distributed 
to  all  parts  of  the  town  by  the  numerous  open  canals  through 
which  the  inhabitants  were  supi^lied  with  water.  It  was  tliis 
contaminated  water  which  caused  the  re-appearance  of  the  epidemic 
and  the  frightful  mortality  which  followed.  The  population  of 
Askhabad  was  not  more  than  13,0CK)  of  which  10  per  cent,  died 
within  forty-eight  hours." 

TURKEY-IN-ASIA. 

I  have  already  referred  to  the  fact  that  the  remains  of  the  cholera 
epidemic  which  had  been  spread  along  the  pilgrim  routes  in  1890-91,  still 
existed  in  the  Vilayets  of  Damascus  and  Beirut  in  Syria,  and  in  those  of 
Hedjaz  and  Yemen  in  Arabia  at  the  beginning  of  the  year  1892,  but 
as  regards  the  two  first-named  districts,  the  epidemic  was  reported  to 
have  terminated  before  the  end  of  the  first  quarter  of  the  year,  whilst 
it  still,  as  will  be  seen  in  the  sequel,  existed  in  Arabia  throughout  the 
whole  of  the  year.  As  the  diffusion  in  the  Northern  Provinces  of 
Asiatic  Turkey  in  1892  was  quite  independent  of  that  in  Arabia,  it  will 
be  convenient  to  describe  the  march  of  cholera  in  these  Northern  Pro- 
vinces in  the  first  instance,  lea>nng  the  consideration  of  the  diffusion  in 
Arabia  to  a  later  stage  of  this  report. 

Northern  Provinces  of  Turkey^in^Asia, 

Early  in  July  an  outbreak  of  choleraic  disease  was  reported  to  have 
occurred  at  St.  Jean  d'Acre  in  Syria,  and  in  consequence  a  medical 
commission  was  despatched  from  Beirut  to  inquire  into  the  matter. 
The  commission  reported  that  the  disease  was  choleitt  nostras,  produced 
by  the  opening  of  a  foul  drain ;  that  it  was  confined  to  the  quarter 
of  the  town  in  which  the  drain  was  situate,  and  that  it  showed  no 
signs  of  spreading.  In  all,  17  deaths  occurred,  the  last  on  July  28th, 
after  which  no  further  cases  were  reported. 

On  July  27th,  cholera  appeared  in  the  quai*antine  station  at  Platima, 
in  the  province  of  Trebizond,  amongst  travellers  who  had  come  from 
Batoum.  Between  July  27th  and  September  4th  it  was  reported  that 
114  cases  of  cholera  had  occurred  amongst  persons  undergoing  quaran- 
tine at  Platana,  and  that  of  this  number  93  had  died,  including  4 
soldiers  of  the  sanitary  cordon.  The  first  case  reported  in  the  town  of 
Platana  took  place  on  August  4th,  and  between  that  date  and  January 
2lth,  1893,  47  persons  were  attacked  (including  4  soldiers  of  the  sani* 
tary  cordon),  and  of  these  27  died.  The  town  of  Trebizond  was  first 
Invaded  on  September  8th,  and  between  that  date  and  September  13th 
10  cases  of  cholera,  of  which  7  proved  fatal,  occurred.  The  disease, 
however,  did  not  become  epidemic  in  Trebizond  until  after  October  30th. 

In  the  meantime  another  importation  of  cholera  into  Asia  Minor  had 
taken  place.  On  August  31st  a  man  coming  from  Kars,  after  a  stay  of 
10  days  in  the  lazaretto  of  Kerelek,  on  the  Russo- Turkish  frontier,  was 
attacked  by  cholera,  and  died  at  Hassan-Kali,  near  Erzeroum,  in  his 
own  home.  The  local  authorities  took  immediate  steps,  with  the  object 
of  securing  the  disinfection  of  the  house  where  the  death  occurred,  and 
the  separation  of  the  healthy  inhabitants  of  the  village  from  the  com- 
panions of  the  deceased,  upon  which  persons  a  quan^ntine  of  16  days 
was  imposed.  In  spite  of  these  precautions,  however,  3  more  deaths 
from  cholera  took  place  at  Hassan  Kali  on  September  3rd,  and  on 
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Septembor  5th,  official  notlAcation  was  given  thai  cholera  had  made  its    Afp.a.Xo. 
appearance  at  Anzelek,  four  hours  distant  from  Hassan  Kali  and  from  q„ tbeOriglu 
Erzeroum  respectively.     In  the  following   week   isolatcl  cases  were  aadProgreitf 
reported  to  have  occurred  in  several  villages  in  the  Vilayet  of  Erzeroum;  SiffuriwJ^ 
from  September  Ist  to  September  23rd,  92  deaths  from  the  disease  being  £Jd"*^IIJJ? 
recordetl.     The  first  death  from  cholera  in  the  city  of  Erzeroum.  was        '•**"7. 
said  to  have  occurred  on  September  20th,  after  which  date  the  disease 
spread  there  mpidly.     Other  towns  and  villages  in  this  Vilayet  became 
infected,    the   number  of  cases  officially  reported  to  have   occurred 
throughout  the  Vilayet  from  September  1st)  1802,  to  January  12th, 
1893,  being  8,095,  of  which  4,042  proved  fatal.    These  cases  and  deaths 
were  distributed  in  the  several  districts  of  the  Vilayet  as  shown  in  the 
following  Table : — 

Table  XVI. 

Statistics  of  Cholera  in  the  Erzeroum  Vilayet  from  September  1st, 

1892,  to  January  12th,  1893. 


Name  of  District. 

Estimated 
Population. 

Recorded  Cholera. 

Rates  per  10.000  of 

Population,  of 

Cholera 

Per-centage 
of  Deaths 
to  Attacks. 

Attacks. 

Deaths. 

Attacks. 

Deaths. 

"  Patalllj." 

Eneroum 

Fauin 

Rhinei 

Tardjan    • 

Ora 

Tortum    - 

Ipilr 

Bajazid    • 

Krtingian  (troopa) 

Eneingian  (civiliaxu)    - 

Baiburi    - 

45.000 
47.000 
26.000 
27.000 
70.500 
52.000 
86.380 
52.474 

1      86,000     1 

58.000 

680 

2.203 

2U 

190 

1.531 

016 

330 

412 

692 

34 

764 

851 

1.652 

160 

99 
780 
512 
150 
163 
286^ 

IflJ 
376 

151 

488 

91 

70 

217 

176 

03 

79 

279 

132 

78 
361 
62 
S4 
111 
OS 
44 
31 

116 

65 

61-6 
72-2 

66-6 
40-0 
61*0 
66*9 
46-9 
89-6 

41-6 

40*2 

Totala . 

410.354 

8.006 

4^548 

184 

103 

66*2 

The  figures  in  the  above  Table  as  to  cholera  attack  and  cholera  death 
are  probably  very  much  below  the  mark,  owing  to  the  fact  that  the 
Mtihommedau  inhabitants  are  stated  to  have  avoided  reporting  deaths  to 
the  authorities,  and  to  have  buned  their  dead  by  night  in  their  court- 
yards and  gardens.  Her  Majesty's  Consul  at  Erzeroum  estimates  the 
deaths  from  cholera  in  that  city  alone  to  have  numbered  2,500.  But 
accepting  the  official  fig\ires  as  reliable,  they  are  equivalent  to  attack 
rates  and  death  rates  for  the  whole  Vilayet  of  184  and  103  per  10,000 
of  the  population  respectively. 

On  October  30th,  cholera  was  re-introduced  into  Trebizond  by 
artillerymen  who  had  inarched  there  from  Erzeroum,  and  amongst 
whom  several  men  had  been  attacked  by  cholera  during  their  march. 
On  ibis  occasion  the  disease  spread  rapidly  in  Trebizond,  with  the 
result  tliat  between  October  30th,  1892,  and  January  t)th,  1893» 
890  penoiu  were  reported  as  having  been  attacked  by  cholera,  and  of 
thaw  230  died ;  numbers  equivalent  to  attack  and  death  rates  of  108 
and  63  per  10,000  of  the  population  respectively. 
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Aip.  A.Ha.  IE.      The  following  Table  which  is  taken  from  a  very  compleie  sories 

On  tbe  Oriitia  included  !□  a  despatch  from  Her  Majesty's  Consul  at  Trebizond,  shows 

^^SSm'^  the  incidence  of  cholera  on  the  several  classes  of  thu  community  living 

DiBuioaot  in  Trebizond, 
OhokninlSMi 
by  Dr.  Bur;, 

Table  XVII. 

Statistics  of  Attacks  and  Deaths  from  Choleba  in  the  several 
Communities  liviog  at  Trebizond  for  the  period  October  30th, 
1892,  to  January  9th,  1893. 
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From  the  above  Tabic  it  will  be  seen  that  the  largest  proportion  both 
of  attacks  and  deaths  occurred  amongst  the  Greek  population,  whilst  of 
the  Turkish  children  attacked,  all  with  one  exception  died. 

On  November  13th,  the  town  of  Van  was  reported  to  have  been 
invaded  by  cholera  imported  from  Persia,  and  from  a  despatch  received 
at  the  Foreign  Office  from  Her  Majesty's  Vice-Consul  at  Van,  it  would 
a|H>ear  that  up  to  December  8th,  150  deaths  from  cholera  had  been 
officially  reported  to  have  occurred  there,  but  the  Vice-Cousul  states 
that  the  number  of  deaths  was  doubtless  greater,  as  many  of  the  returns 
had  not  been  regularly  handed  in,  and  according  to  common  report 
there  had  been  between  000  and  1,000  cases.  In  a  despatch  dated 
December  I5th,  Her  Majesty's  Vice-Consul  reported  that  tbe  epidemic 
hod  apparently  ceased  in  the  city  of  Van,  but  that  numerous  cases  had 
occurred  in  the  villages  of  the  Sub-District  of  Havatzor,  and  that  of 
these  a  few  hod  been  fatal.  As  regards  Van,  no  further  official  figures 
ore  available. 

The  precautions  adopted  to  prevent  the  spread  of  cholera  in  the 
districts  referred  to  above  appear  to  have  been  practically  limited  to 
the  formation  of  sanitary  cordons,  firstly,  on  the  Turko-Pcrsian  and 
Turko-Russian  frontiers,  and  secondly,  around  each  town  and  village  as 
it  became  infected.  It  is,  however,  stated  that  little  difSculty  was 
experienced  by  travellers  in  penetrating  these  cordons  so  long  as  they 
took  byepatbs  and  not  mun  roads,  as  the  number  of  troops  wag  not 
sufficient  to  do  more  than  close  the  main  thoroughfares,  and  further, 
that  they  were  especially  lacking  in  cavalry.  It  was  also  a  matter  of 
common  observation  that  in  many  instances  cholera  was  introduced  into 
fresh  districts  by  soldiers  employed  in  the  work  of  "  protection."  From 
a  despatch  by  Her  Majesty's  Consul  at  Erteronm  it  would  appear  that  the 
Ottoman  Government  began  by  forbidding  the  sale  and  nse  of  iniurious 
and  over-ripe  fruit,  that  they  ordered  the  isolation  of  infected  nonses, 
the  disinfeGtioa  or  destraction  of  infected  bedding  uid  clothes,  and  the 
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sprinkling  with  quicklime  of  the  graves  and  corpses  of  those  who  died  of    App.  a.  No. 
cholera,  but  upon  these  measures  being  resisted  bj  the  Mahommedan  on  the"oripii 
inhabitants  on  religious  and  economic  grounds,  the  local  government  *»jdiJr°Kro«i< 
weakly  gave   way  on  all   points.     Jo   the  stime  despatch  Mr.  Consul  Diffusion  of 
Fitz-Maurice  j)oints  out  the  illogical  way  in  which  quarantine   was  {^y^^^Ji^ 
im]K)sed  and   the  uselessness  of  the  measures  adopted  to  prevent  the 
spread  of  cholera,  in  the  following  words  : — 

*'  When  cholera  was  raging  in  the  Erzeroum  Vilayet  and  comparatively 
*'  mild  in  the  Caucasus,  arrivals  from  the  Oaiicaf<us  were  forced  to 
'*  undergo  a  ten  days  quarantine.  The  same  was  the  case  with  arrivals 
**  from  Persia  at  a  time  when  both  Persia  and  Turkey  were  con- 
**  taminatcd.  Similarily  when  the  Vilayets  of  Trebizond  and  Erzeroum 
•*  were  both  infected,  de|)arturc8  from  Erzeroum,  to  Trebizond  had  to 
*•  undergo  eleven  days  quarantine  befoio  leaving  this  Vilayet  (Erzei*oum) 
"  whilst  arrivals  from  infected  Trebizond  underwent  (juarantino  before. 
**  entering  the  infected  Vilayet  of  Erzei  oum.  The  same  double  quarantine 
*'  was  imposed  on  travelleis  between  Van  and  Erzeroum  when  cholera 
**  existed  in  both  Vilayets.  The  result  was  that  the  Persian  transit  trade 
'*  almost  entirely  ceased,  as  did  also  the  local  trade.  This  hampering  of 
**  commerce  has  helped  very  materiallv  to  produce  the  scarcity  and  misery 
**  that  Eow  prevail  in  this  district.  I'he  i)ricc3  of  fodder  have  tripled, 
'*  while  the  necessaries  of  life,  bread,  &c.,  have  more  than  doubled. 
**  These  quarantines  entailing  such  losses  commercially  have  had  no 
**  compensating  advantages  in  checking  the  advance  of  cholera,  and  their 
"  ineflSciency  may.  1  think,  be  attributed  apart  from  the  general  question 
•*  of  the  inefficiency  of  (luarantines  to  the  fact  that  some  of  the  quarantine 
**  officials  were  not  inaccessible  to  bribery." 

Fkaxce. 

On  April  4th*  an  inmate  of  the  Maison  Dcpartementnle  of  Nauterref 
was  attacked  with  choleraic  symptoms  and  died  in  24  hours.  Further 
cases  of  cholera  appeared  sliortly  afterwanls  amongst  persons  employed 
in  the  same  workshop.  The  jwrson  attacked  had  heen  absent  on  leave 
some  days  previously. 

On  April  6th  another  inmate  of  the  institution,  living  in  the  old  men's 
ward,  who  had  not  and  could  not  have  had  any  contact  with  the  case 
noted  above,  was  on  return  from  a  day's  absence  seized  with  violent 
choleraic  symptoms  and  died  in  six  hours  in  the  ward,  it  not  having 
been  found  possible  to  take  him  to  the  infirmary.  In  his  ward  in  the 
space  of  the  next  few  days,  no  less  than  25  other  persons  were  attacked 
by  cholera,  all  of  whom,  with  omj  exception,  died. 

The  disease  having  thus  become  established  in  the  Maison  de  Nanterre 
continued  to  spread  there  slowly  without  however  any  further  serious 
epidemic  outburst  until  October,  cau.sing  in  all  73  attacks  of  which  50 
proved  fatal;  figures  equivalent  to  an  attack  rate  of  204*4  and  a  death 
rate  of  164 "9  per  10,000  of  the  inmates  of  the  institution.  As  to  tho 
origin  of  the  diseas<'  at  the  JVIaison  de  Nanterre  several  explanations 
have  been  offered  (a)  that  it  was  due  to  a  recnidescence  of  the  cholera 


*  The  dates  given  in  this  account  arc  taken  from  the  official  report  published  by 
the  lYefect  of  the  Seine  with  regard  to  the  epidemic  in  the  Department  of  the  Seiue 
(lee  note*,  page  117,  ante).  From  official  figures  recently  obtained  from  the 
Miniitry  of  the  Interior  it  would  appear  that  a  death  due  to  cholera  occurred  on 
March  81st  in  the  Maisoo-dc-Nanterre,  but  as  no  report  has  yet  been  published  I 
can  only  state  the  fact  here  without  comment. 

t  The  Maincn  Departem^ntale  de  Nanterre  is  an  citablishment  situate  in  the  com- 
mune of  Kanterre,  one  of  the  western  suburbs  of  PariH.  This  institution  serves 
many  porposes*  having  the  character  partly  of  a  workhouse,  partly  of  a  prison, 
bcsiaea  serriDg  as  an  asylum  for  aged  and  infirm  beggars. 
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of  1884;  but  tis  to  this  it  is  stated  that  the  cstjiblisliJient  was  not 
invaded  by  cholera  in  that  year ;  (b)  that  it  may  have  been  due  lo  an 
indirect  importation  by  means  of  rags  from  Tonquin  or  other  infected 
country,  as  there  was  a  workshop  in  the  establishment  where  worn-out 
clothing  was  cut  up  for  re-manufactuixj ;  but  as  lo  this  it  is  stated  that 
the  first  person  attacked  had  ha<l  no  communication  with  the  rag  shop 
or  with  those  who  worked  in  it  prior  to  this  attack,  and  that  the  second 
per:son  attacked  did  no  work ;  and  (c)  that  the  disease  did  not  take  its 
origin  in  the  institution,  but  was  brought  in  from  outside.  In  support 
of  this  kst  theory  it  is  stated  that  both  the  first  cases  which  occurred  at 
the  Maison  de  Nanterre  were  attacked  after  their  return  from  leave  of 
absence,  and  that  at  a  period  almost  identical  at  places  in  the  environs  of 
Paris  (listaiJt  from  each  other  and  from  the  Maison  de  Nanten'e  well 
defined  cases  of  cholera  had  occurred.  The  cases  referred  to  appeared 
on  April  8th  at  Neuilly,  on  the  same  date  at  St.  Denis  (a  la  Plaine), 
and  on  April  11th  at  Puteaux  and  at  Suresnes.  It  will  be  observed  on 
reference  to  Map  IV.  that  all  these  Communes  are  situate  to  tlie  north-west 
of  Paris.  From  the  official  records  it  appears  that  the  use  of  Seine  water 
was  the  only  circumstance  which  could  be  discovered  to  be  common  to 
all  the  cases  of  the  initial  period,  cases  remote  from  one  another,  in 
different  communes,  yet  attacked  at  practically  the  same  time. 

During  the  month  of  April,  the  incidence  of  cholera  was  confined  to 
the  communes  of  the  north-west  suburbs  of  Paris  situate  on  the  Seine, 
namely,  Nanterre,  Neuilly,  Puteaux,  lUe  St.  Denis,  Courbevoie,  St.  Denis, 
Colombes,  Lcvallois-Perret,  Suresnes,  and  St.  Ouen. 

In  May  cholera  appeared  at  Clichy  and  at  Asnieres,  communes  also  in 
the  north-western  suburbs  of  Paris,  and  a  few  isolated  cases  were  recorded 
to  have  occurred  in  the  city  of  Paris  itself. 

In  June  the  occurrence  of  cholera  was  recorded  at  Boulogne-sur- 
Seine,  Montreuil,  Maisons-Alfort,  Aubervilliers,  Villemomble^  Issy> 
Gennevilliers,  Gentilly,  La  Courneuve,  and  Pantin  ;  at  the  same  time 
the  disease  slowly  progressed  in  Paris.  The  march  of  cholera  month 
by  month  in  the  Department  of  the  Seine  is  illustrated  in  Map  IV.,  and 
from  a  consideration  of  this  map  it  will  be  observed  that  during  the  first 
three  months  during  which  the  presence  of  cholera  was  noted,  the  in- 
cidence of  the  disease  was  with  the  exception  of  isolated  outbreaks  at 
Montreuil  and  Maisons-Alfort,  confined  to  communes  situate  to  the  west, 
north-west,  or  north  of  Paris.  To  the  signification  of  this  limitation  of 
the  disease,  reference  will  be  made  later  in  this  report. 

In  July  cholera  began  to  assume  epidemic  proportions  in  Paris,  and 
it  continued  to  prevail  there  until  the  end  of  the  year.  During  the 
months  cf  July,  August,  and  September,  the  disease  spread  to  the 
southern,  eastern,  and  north  eastern  suburbs  of  Paris  ;  there  was,  how- 
ever, little  tendency  to  epidemic  extension  in  these  districts,  and  a  con- 
siderable number  of  communes  in  these  suburbs  entirely  escaped 
attack. 

In  Table  XVIII.  will  be  found  the  statistics  of  the  cholera  epidemic 
recorded  in  the  envu-ons  of  Paris  in  the  Department  of  the  Seine  during 
1892,  and  in  Map  V.  the  relative  mortality  from  cholera  recorded  in  the 
several  communes  is  shown  graphically. 

Upon  an  examination  of  Table  XVIII.  and  of  Map  V.,  it  will  be 
observed  that  whilst  the  mean  cholera  death-rate  for  the  whole  Depart- 
ment was  six  per  10,000  of  the  population,  a  mortality  in  excess  of 
this  mean  was  recorded  in  the  western,  north- western,  and  northern 
suburbs,  whilst  the  mortality  observed  in  the  communes  situate  to  the 
south  and  south-east  of  Paiis,  was,  with  one  or  two  trifling  exceptions, 
below  the  mean  of  the  Department. 
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Table  XVIII.  »„  a  »  ,. 

A.PP  A.  No.  It. 

Statistics  of  Choleka  in  tlie  Environs  of  Paris,  1892.  OntheOrtain 

[//I  this  and  in  subsequent  Tables,  rates  taken  on  single  attacks  or  yjid  Pn^resi  of 
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It  will  further  be  noted  tlint  the  cholera  mortality  was  e.vceptionttllj 
high  in  a  group  of  communes  situate  directlj  to  the  north  of  Paris,  and 
comprising  Aubemlliers  (5;^*!)),  Saint-Onen  (5^*6),  Saint-Denis  (20*4), 
lie-Saint-Deois  (39-7),  Epinay  (27-0),  and  La  Courneuve  (3S-9),  aud 
that  as  regards  a  second  group  situate  to  the  west  of  Paris,  very  high 
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App.  a.  No.  12.  rates  of  cholera  were  also  recorded,  though  in  the  aggregate  to  a  les* 
degree  than  in  the  northern  group. 

This  western  group  comprises  the  comraunps  of  Nanterre  (65-2  in- 
cluding the  **  Maison  de  Nanterre  "),  Puteaux  (30  0),  Suresnes  (23*8),. 
Courbevoie  (21*6),  Colombes  (ll'l),  Asni^res  (12*7),  Gennevillicrs 
(22-2),  Clichy  (14*2),  Levallois  (17-1),  Neullly  (10-8),  andBoulogne- 
sur-Seine  (9*  5). 

Of  the  communes  situate  in  the  southern  suburbs  of  Paris,  not  one 
suffered  an  excessive  incidence  of  cholera,  whilst  of  those  in  the  eastern 
suburbs,  with  the  exception  of  one  or  two  communes  where  the  popula- 
tiou  was  too  small  to  give  rates  of  value,  excessive  cholera  mortality 
was  observed  in  Pantin  (17*8)  only. 

In  view  of  the  observed  localisation  of  cholera  incidence  in  the 
suburbs  of  Paris,  certain  circumstances  connected  with  their  water 
supply  become  of  interest.  From  the  official  report  alrea<ly  referi'ed 
to,  it  appears  that  the  communes  of  the  suburbs  of  Paris  derived  their 
water-supply  chiefly  from  either  the  River  Seine  or  the  River  Marne,. 
whilst  a  few  were  supplied  with  water  from  the  River  Oise,  or  front 
private  wells. 

The  communes  receiving  their  water  supply  from  the  Seine  may  bo 
divided  into  three  groups  according  to  the  situation  of  the  intake  of  the 
waterworks,  as  follows :  (a.)  Communes,  29  in  number,  supplied  with 
water  by  works  the  intakes  for  which  are  situate  above  Paris,  at  Choisy- 
le-Roi,  Alfoitville,  and  Port  a  I'Anglais.  These  communes  are  all 
situate  to  the  south  of  Paris.  (6.)  Communes,  1 1  in  number,  supplied 
with  water  by  works,  the  intakes  of  which  are  situate  below  Paris,  at 
Boulogne,  Suresnes,  and  Neuilly,  but  above  the  outfall  of  the  Parisian 
main  sewer.  The  communes  supplied  from  this  source  are  situate  to 
the  west  and  north-west  of  Paris,  and  comprise  Boulogne-sur- Seine, 
Neuilly,  Levallois-Perret,  Clichy,  Gennevilliei-s,  Colombes,  Asnieres, 
Courbevoie,  Nanterre,  Puteaux,  and  Suresnes.  (c.)  Communes,  4  in 
number,  supplied  with  water  by  works  situate  at  Saint-Denis,  the  intakes 
for  which  are  beiow  Paris  and  also  below  the  outfall  of  the  Parisian 
main  sewer.  This  communes  are  situate  to  the  north  of  Paris  and  com- 
prise Sftint-Ouen,  Saint-Denis,  Epinay,  and  L'lle-Saint-Denis.  In 
addition  to  these,  the  commune  of  Aubervilliers  received  its  supply  from 
the  same  works  during  the  summer  months  of  lh92,  the  Seine  water  at 
that  time  having  been  substituted  for  that  of  the  Marne.  As  will  be 
readily  understood,  the  water  supplied  to  the  first  of  these  three  groups 
is  the  least  polluted,  that  of  the  third  group  the  most  polluted,  while 
that  of  the  second  group  occupies  a  midway  position. 

The  water  of  the  Marne  taken  at  Neuilly- sur-Marne,  St.  Maur,  No- 
gent-sur-Marne,  Chennevidres,  La-Varenne,Bonneuil,  and  Cr^teil  supplies 
22  communes,  bituate  to  the  east  of  Paris.  The  communes  obtaining 
their  water  supply  from  wells  and  from  the  Oise  are  situate  to  the  north- 
east of  Paris.  The  distribution  of  the  water  supply  to  the  communes  of 
the  Seine  is  illustrated  graphically  in  Map  VI. 

Upon  an  examination  of  the  records  of  the  cholera  mortality  in  1892 
in  the  several  groups  some  very  noteworthy  results  are  obtained.  In 
the  group  supplied  with  Seine  water  taken  from  above  Paris,  which 
comprises  a  total  population  of  170,137,  there  were;  47  deaths  from 
cholera,  equivalent  to  a  rate  of  2*7  per  10,000  of  the  population.  In 
this  group  16  of  the  29  communes  entirely  escaped  invasion  from 
cholera. 

In  the  group  supplied  with  Seine  water  taken  from  the  river  between 
Paris  and  tie  outfiill  of  the  main  sewer,  which  comprises  a  total  popula- 
tion of  230,976  there  were  36G  deaths  from  cholera,  equivalent  to  a  rate 
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*of  i5*6  per  10,000  of  tho  population.     Of  this  group  of  communes  none    App.  A^ 
■  escaped  i n vasion .  On  the  Ori 

In  the  group  supplied  with  Seine  water  bikcu  from  the  river  below  JJeWwitei 
-ihe  outfall  of  the  Purisimi  main  sewer  at  Saint-Denis,  which  comprises  a  Diffuviono 
total  population  of  106,842  tliere  were  389  deaths  from  choler.i,  equiva-  by  ^r!^ 
lent  to  a  rate  of  36*4  per  10,000  of  the  population.     All  the  communes 
obtaining  their  supply  from  this  source  were  invaded. 

In  the  group  supplied  with  Marne  water,  which  comprises  a  total 
population  of  160,180  there  were  83  deaths  from  cholera,  equivalent  to 
a  rate  of  5*1  per  10,000  of  the  population.  Ten  of  the  22  communes 
contained  in  this  group  escaped  invasion.  Of  the  total  deaths  nearly 
half  (39)  occurred  at  Pantin,  a  commune  situate  next  to  that  of 
Aubervilliers  where  cliolera  was  exceedingly  prevalent  during  1892.* 

There  was  thus  in  the  Department  of  the  Seine  a  direct  correspon- 
dence between  the  characLer  of  the  water  supply  and  the  mortality  from 
cholera. 

Notwithstanding  the  prevalence  of  cholera  in  the  suburbs  of  Paris 
during  April  and  May,  only  a  few  isolated  cases  were  reported  to  have 
•occurred  in  the  city  during  those  months.  In  June  the  cases  became 
more  numerous,  but  w<'re  said  to  have  been  chiefly  confined  to  persons 
returning  from  infected  districts  in  the  suburbs.  In  July,  however,  a 
considerable  increase  took  })lace  and  the  disease  boeamo  established  in 
<he  City.  It  continued  to  spread  in  August,  reaching  its  maximum  at 
the  end  of  that  month,  after  which  the  daily  number  of  cases  gradually 
^leclined,  until  by  tin?  end  of  December  cholera  in  Paris  had  practically 
ceased.  Tlie  daily  numbers  of  attacks  and  deaths  from  cholera  in 
Paris  are  shown  graphically  in  Diagram  I.  According  to  the  report  on 
the  epidemic  in  the  Department  of  the  Seine,  the  total  number  of  cases 
recorded  to  December  1st,  1892,  was  2,249,  of  which  894,  or  39*7  per 
cent.,  proved  faUd.  The  deaths  from  cholera  recorded  in  the  several 
arrondissements  and  quarters  of  Paris  during  1892  are  given  in 
Table  XIX.,  and  the  relative  mortality  in  the  arrondi'fsements  is  shown 
fn^phically  in  Map  Y. 

Table  XIX. 

Deaths  from  Cholera  in  the  several  Arroxdissements  and  Quarters 
of  Paris  from  April  21st  to  December  1st,  1892. 
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*  It  is  stated  that  nearly  all  the  deaths  at  Pantin  took  place  at  Qaatres-Cheminfi, 
a  part  of  Paotin  which  is  only  divided  by  a  road  from  the  centre  at  Aubcnrilliers, 
wbieh  iiiflbred  most  from  cholera. 
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From  the  above  Table  it  will  be  observed  that  all  the  arrondissements 
and  76  of  the  80  quarters  of  Taris  were  invaded  by  cholera  during  1892* 
The  greatest  mortality  was  recorded  in  Arrondissements  XIX.  and 
XVIIL,  where  rates  of  8*3  and  5*4  per  10,000  of  the  population  were 
Teache<l,  and  from  Map  V.  it  will  be  observed  that  these  arrondissements 
V[^  situate  nearest  those  suburbs  (St.  Ouen  and  Aubervilliers)  which 
suffered  most  from  cholera  in  1892. 

From  the  following  Table  XX.,  in  which  are  given  the  mortality 
statistics  of  cholera  recorded  in  the  city  of  Paris  during  the  several 
epidemics  since  1832,  it  will  be  seen  that  the  total  number  of  deaths 
recorded  in  1892  was  less  than  in  any  previous  epidemic  with  the 
exception  of  1873,  whilst  the  death-rate  per  10,000  of  the  populatioi^ 
(3*6)  was  lower  in  1892  than  in  any  previous  epidemic. 
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On  the  Origin 
and  ProfcreBS  of 
the  Western 
^ffusionof 
Cholera  in  1892 ; 
by  l>r.  Barry. 


Table  XX. 

Rrortality  Statistics  of  CnoLERA  recorded  in  the  City  of  Paris  in  each 

of  seven  Epidemics. 


Year. 
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10,000 
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1878         -             -             -             - 

1884             .... 
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4-6 
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From  the  cholera  centre  formed  in  the  Department  of  the  Seine,  the 
vtlisease  spread  to  other  parts  of  France,  invading  in  the  first  instance 
the  Departments  of  Seine-Infer ieure  (April  7tli)  and  Seine -et-Oise 
(April  16th),  both  situate  on  the  Seine  below  Paris.  In  Table  XXI., 
which  has  been  compiled  from  data  courteously  supplied  hy  M.  Monod, 
will  be  found  the  date  of  the  first  recorded  death  from  cholera  in  each 
of  the  Departments  of  France  invaded  during  1892,  tog<»ther  with  the 
Dumber  of  deaths  recorded  during  the  year  as  due  to  that  disease,  and 
the  number  of  communes  in  each  department  in  which  fatal  cholera  was 
recorded.  In  this  Table  the  population  of  the  several  departments,  as 
ascertained  at  the  censiiii  of  1891,  is  also  given,  together  with  the  death- 
rate  from  cholera  per  10,000  of  the  population.  In  Table  A.  appended 
to  this  Report,  also  compiled  from  data  furnished  by  M.  Monod,  ivili  be 
found  detailed  information  as  to  the  population,  date  of  first  of  last 
recorded  deaths  from  cholera,  number  of  deaths,  and  the  cholera 
-death-rate  per  10,000  of  the  population  of  each  commune  invaded  during 
1892. 

Table  XXI. 

Showing  the  Number  of  Deaths  from  Cholera  recorded  in  the 
several  Departments  of  France  invaded  in  1892  with  the  Death- 
rate  from  Cholera  per  10,000  of  the  Population. 
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From  a  studj  of  these  Tables  and  of  Map  VII.,  in  which  the  march  of 
diolera  month  bj  month  in  France  is  shown  graphically,  it  will  be  observed 
that  daring  the  first  three  months  after  tlie  first  recorded  appearance  of 
cholera,  fatal  cholera  was  noted  in  five  departments  only,  all  situate 
near  ea«h  other,  namely,  the  Depaitmente  of  Seine,  Seine  Inf^rieore, 
Seine-et-Oise,  Mame.  and  Oise.  In  each  of  these  the  first  cases  were 
ttid  to  hare  been  traced  to  direct  commanication  with  the  ParisUa 
nbartw.  During  the  fotirth  month  the  disease  became  more  widalj 
difftiaed,  &tal  cholera  being  recorded  in  nine  new  departments.  Of 
theae,  three,  Somme,  Seine-et-Mame,  and  Enre-et-Loir,  were  situate 
doM  to  the  group  ol  departments   already  invaded  j   onc^  Finist^re, 


p.  A.  No.  12.  BJtuato  at  the  westero  extremity  of  tlie  country  ;  thren,  Bassea-Pvit-nees, 
lip'oriirin  *'"''*^'  *"''  BoucheB-ilu-RUane  (Miirseille),  situate  in  ihe  south  of'France, 
'pnmnnat  and  the  remaining  two,  Dordogne  and  C6te-d'0r,  in  each  of  which  a 
^^^ij"  single  commune  only  was  invaded,  situate  in  the  interior  of  France.  In 
lertiniSM;  the  fifth  month,  10  more  departments  were  reiwi-li-d  to  hove  suffered 
)r.BuT7.  f^pj^  f^(g[  [jholeni.  These  were  chiefly  situate  in  the  neighbourhood  of 
departments  already  invaded,  hut  no  great  diflfnsion  of  the  disease  was 
ohserved  in  any  of  the  ten,  with  the  exception  of  the  departments  of 
Nord  and  of  Eure.  The  greatest  extension  took  place  in  the  four  weeks 
ended  September  18th,  when  fatal  cholera  was  recorded  in  16  new 
departmenlH,  of  which  the  more  important  were  situate  to  the  norlh  and 
north-west  of  Ihe  country,  and  amongst  others  comprised  Pas-dc-Culais, 
Cslradod,  Manche,  and  Morbihiin,  in  each  of  which  numerous  com- 
mnnes  were  in\-aded.  From  September  18th  in  the  end  of  the  year, 
nine  further  depaitments  were  invaded,  but  in  none  of  these  did  the 
disease  extend  beyond  a  single  commune.  During  the  period  from  the 
first  commencement  of  cholera  in  France  to  December  31st,  1892,  futal 
cholera  was  recorded  in  391  communes  situate  in  40  departments.  The 
total  Dumber  of  deaths  from  cholera  recorded  during  1892  was  4,a50,  a 
number  equivalent  to  a  death-rate  of  I '  75  per  10,000  of  the  population  of 
the  departmen A  invaded  by  the  disease.  In  6  only  of  the  49  departnienta 
in  which  fatal  cholera  was  recorded  did  the  cholera  denth-rate  excoed 
Ihe  mean,  1'75  of  the  invaded  departoients,  namely,  Seine-Inferieure, 
11-7,  Seine,  5-9,Setne-ei-Oise,4-3,Pas-<lc-Cah«is,  3'7,  Morhihan,  4-1, 
Eure,  2'9,  and  Manche,  2 '  7,  whilst  in  no  less  than  26  departments  only 
a  single  commune  was  invaded  in  each.  Upon  reference  to  Map  VIII., 
in  which  the  relative  mortality  from  cholera  in  the  several  departments 
of  fVsnce  is  shown  graphically,  it  will  ).)e  observed  that  all  the  deport- 
ments in  which  a  cholera  death-rate  of  upwards  of  1  per  lO'OOO  of  the 
poptilation  was  recorded  in  1892  were,  with  the  single  exception  of 
Bouches-du-lthine,  situate  in  the  north  or  north-west  of  France. 

The  chief  centres  of  cholera  in  France  in  1892  are  given  in  Table 
XSII. 

Table  XXII. 
Showing)  the  Ciiibf  Centres  of  CiioLt-itA  in  Frakce  in  1892. 
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Fnnn  Table  XXII.  it  will  be  seen  that  next  to  Pario  tbe  gre&teat 
number  of  deaths  recorded  from  cholera  in  1892  took  place  at  Havre, 
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.PP.  A.  No.  12.  where  between  July  26th  and  October  25th  498  deaths  occurred,  a 
ithe  Griffin  number  equivalent  to  a  death-rate  of  42*  7  per  10,000  of  the  population. 
Here  the  disease  was  first  observed  in  tfuly,  when  it  was  reported  to 
have  been  introduced  from  Courbevoie,  in  the  Department  of  the  Seine, 
but  it  was  not  until  the  third  week  of  August  that  it  showed  any  signs 
of  becoming  epidemic.  Dunng  the  week  ending  August  18th  110  cases 
and  41  deaths  were  recorded.  In  the  following  week  ending  August 
2dth  338  cases  and  101  deaths  took  place,  whilst  in  that  ending 
September  1st  the  maximum  of  both  attacks  and  deaths  was  reached, 
when  419  attacks  and  143  deaths  were  recorded.  After  that  date  the 
disease  gradually  declined,  the  town  being  declared  free  from  cholera 
during  the  last  week  of  October.  In  the  following  Table  XXIII. 
the  daily  record  of  cholera  attacks  and  deaths  at  Havre  is  given,  the 
figures  being  taken  from  Dr.  Gibert's  official  report.*  It  will  be  observed 
that  the  number  of  deaths  given  in  this  table  are  considerably  in  excess 
of  the  number  given  in  Table  XXII.,  which  were  derived  from  the 
records  of  the  Central  Department.  It  is  possible  that  this  is  due  to 
the  inclusion  in  Table  XXII I.  of  cases  from  outside  districts  treated  in 
hospitals  at  Havre. 


Table 

XXIII. 

Daily  Record  of  Ciioleua  Cases  and  Deaths 

Havbe. 

\  during  1892  at 

Day  of  Month. 

Number  of  Cholera 

Week  cuding 

Number  of  Cholera 

j 

Cases. 

Deaths. 

Cases.         Deaths. 

July     15 
„       16 

1 

1 

■^ 

„       17        - 
„       18 
„       19         - 
..       20        . 
o       21         - 
„       22         - 
,.       23         - 

— 

— 

>  July  21 

1 

1 

„       24         - 

„       25 

„       26         - 

— 

— 

-      „   28 

1 

1 

n         27           - 
„       28         - 

1 

1 

d 

..       29         - 
,.       30 

1 

"^■" 

^ 

„       81         - 
Aug.       1 

2         - 

8 

1 

*  Aug.  4 

6 

3 

8         - 

4         - 

•1         5         . 

2 

2 

•« 

6         - 

— 

— 

7         - 

— 

— 

8         - 

2 

1 

-      «     11 

2 

1 

„        10 

— 

— 

„       11         - 
.,        12         - 
,.        18         - 
H        14         - 

8 

8 
1 

8 

7 

1 

^ 

*  See  footnote  ||,  page  117,  ante. 
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Day  of  Month. 


Nnmber  of  Cholera 


Aug. 

15 

^ 

1 

jf 

16 

- 

28 

i> 

17 

- 

23 

»f 

18 

M 

46 

»> 

19 

. 

34 

»f 

20 

- 

52 

>t 

21 

- 

45 

9$ 

22 

. 

61 

>» 

28 

m 

47 

f* 

24 

. 

51 

tf 

25 

- 

48 

» 

26 

. 

45 

»> 

27 

- 

71 

>» 

28 

- 

60 

•  »> 

29 

- 

70 

» 

80 

- 

65 

tt 

81 

. 

59 

Sept 

1 

. 

49 

ft 

2 

- 

43 

» 

3 

- 

36 

» 

4 

- 

27 

n 

5 

- 

34 

»» 

6 

- 

27 

» 

7 

- 

19 

» 

8 

- 

11 

» 

9 

M 

15 

s> 

10 

. 

8 

yf 

11 

- 

13 

y» 

12 

- 

13 

>» 

13 

- 

11 

»> 

14 

- 

13 

»> 

15 

- 

15 

99 

16 

- 

7 

n 

17 

. 

7 

»> 

18 

. 

9 

»> 

19 

- 

7 

>i 

20 

. 

4 

n 

21 

. 

** 
i 

i> 

22 

. 

8 

»> 

23 

. 

10 

» 

24 

. 

7 

w 

25 

M 

4 

» 

26 

. 

9 

»y 

27 

• 

4 

*» 

28 

. 

6 

»» 

29 

. 

8 

>f 

30 

. 

4 

Oct. 

1 

• 

9 

1* 

2 

- 

4 

»» 

8 

- 

8 

»» 

4 

- 

1 

»f 

5 

- 

4 

n 

6 

- 

1 

ft 

7 

- 

1 

n 

8 

M 

8 

•f 

9 

- 

4 

n 

10 

1 

4 

n 

II 

8 

ft 

12 

. 

6 

n 

IS 

2 

1 

6 
12 
11 
8 
9 
7 
18 
20 
20 
19 
15 
23 
22 
23 
26 
13 
21 
12 
13 
13 
14 
9 

10 
12 
8 
9 
7 
8 
6 
2 
6 
5 
8 

6 
2 

,     t 

8 
2 
7 
5 
3 
2 
6 
3 
2 
2 
4 
A 
8 

8 
2 
2 

3 
1 
8 

2 
8 


Week  endiug 


Number  of  Cholera 


Cases. 


Deaths. 


App.  a.  X< 

On  the  Orif 
•ndPrcfrrei 
the'Wetttfn 
Diffusion  of 
Cholem  in  1 
l>y  Dr.^Banr 


}•  Aug.  18 


'] 


[■ 


25 


*Sept.    1 


)> 


„     15 


i> 


22 


>» 


29 


»Oct.      6 


.     „     13 


110 


338 


419 


197 


88 


41 


101 


148 


88 


46 


49 


36 


43 


28 


19 


19 


28 


16 
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Day  of  Month. 

Number  of  Cholera 

iir^^l.  ^..j: 

Namber  of  Cholera 

f  V  ecu  cuuuijj 

Cases. 

Deaths.    | 

Cases. 

Deaths. 

Oct.   14 
„       15        - 

2 

3 
2 

"» 

■ 

„       16 

»       17        - 

«        18 

„        19         - 

„       20 

,,        21 

„       22         - 

„        23 

,.        24         . 

„        25         - 

3 

1 
1 
1. 

I 

2 

2 
2 

1         ' 

1 

1 
I 

.  Oct.  20 
< 
►     „     27 

5 
4 

11 
3 

„        26 

„       27         - 

Cases,     fatal, 
first    notifi- 
cation    re  • 
ceiyed  after 
death 

1,305 
30 

532 

1,335 

532 

Although  I  have  been  enabled  through  the  courtesy  of  M.  Monod  to 
give  complete  statistics  as  regards  cholera  mortality  in  France  during 
1892,  I  do  not,  in  the  absence  of  the  official  report,  which  has  not  as 
yet  been  published,  propose  to  comment  further  on  the  diffusion  of 
cholera  in  France.  It  is,  however,  noteworthy  to  observe  that  not- 
withstanding the  fact  that  numerous  seaports  on  the  northern  coast  of 
France,  such  as  Havre,  Calais,  Boulogue-sur-Mer,  Dieppe,  and  Dunkerque, 
where  cholera  was  extensively  prevalent,  were  in  constant  communication 
with  ports  situate  on  the  south  coast  of  England,  so  far  as  is  known  not 
a  single  case  of  the  disease  was  transmitted  to  this  country. 


Belgium. 

On  July  21st,  a  case  of  cholera  was  notified  at  Aspelaere  in  the 
Province  of  Flandre  Orientale.  This  case  was  that  of  a  workman  who 
was  attacked  by  colic  and  diarrhoea  on  his  return  from  Argenteuil,  a 
commune  in  the  Department  of  Seiue-et-Oise,  in  which  cholera  had 
prevailed  since  April  16th.  On  July  29th,  another  workman  who  had 
been  engaged  with  the  harvesters  at  Aubervilliers  in  the  Department  of 
the  Seine,  where  there  had  been  cases  of  cholera  since  June  11th,  died 
on  his  return  to  Etichove  a  commune  also  situate  in  the  Province  of 
Flandre  Orientale,  after  having  presented  every  appearance  of  cholera. 
This  case,  like  the  preceding  one,  remained  isolated.  On  August 
13th,  a  brickmaker  who  was  working  at  Sarcelles  in  the  Department 
of  Seinc-et-Oise,  (which  had  been  invaded  hy  cholera  on  July  21st), 
was  attacked  by  serious  cholerine  and  was  brought  by  his  fatlier  to 
Jumet  in  the  Province  of  Hainaut.  This  man  recovered,  but  the 
father,  who  had  returned  to  France,  came  back  to  Jumet  on  August 
18th  with,  all  the  i^mptoms  of  cholera^  and  died  the  following  day. 


1G3 
SubBoqnently  eight  other  cases  occurred  at  Jumet  of  which  six  proved    App.  a.  n. 

^^^^^'  Ontheoirtu 

On  Angust  loih,  the  steamer  ^*  St.  Paul "  arrived  at  Aiivers  (Antwerp)  ^wS?** 
from  Havre,  alter  a  passage  of  30  houi^.  This  vessel  had  a  crow  of  DifTusion  of 
18  men  and  tliere  was  no  doctor  on  board.  She  had  left  Marseilles  on  by  ©n^rr 
July  22nd,  Cette  on  the  26th,  and  St.  Nazaire  on  August  2nd.  She 
liad  mailed  from  Havre  on  August  12th  with  four  passencj^ers,  and  >vas 
funiished  at  Havre  with  a  clean  bill  of  liealth  which  had  been  vis^d  bj 
tlie  Belsrian  Consul.  Nothing  abnormal  was  observed  when  this  vessel 
passed  the  sanitary  station  at  Doel,  but  hardly  had  she  been  moored 
at  Anveis  when  a  sailor  presenting  all  the  appearances  of  cholera  was 
landed,  and  wa^  taken  to  the  Stu^venberg  hospital,  where  he  dieil  almost 
immediately  afterwards.  Two  days  later,  on  August  17th,  two  other 
sailors  from  the  *'  St.  Paul  **  were  admitted  to  the  hospital,  suffering  from 
cholera.  One  of  these  men  died  on  August  Idth,  and  one  on  August 
20th.  On  August  18th,  the  steward  of  the  ''St.  Marc,"  which  whs 
moored  near  the  **  St.  Paul,"  presented  symptoms  of  cholera ;  on  August 
20th,  a  fourth  siiilor  from  the  '^  St.  Paul "  was  sent  to  the  hospital,  where 
he  die<l  on  thd  22  ud  ;  on  the  20th  also  a  boat- woman  who  had  washed 
the  sailor's  clothes  died  from  cholera  on  board  her  own  boat,  and  her 
husband  was  attacked  on  August  25th. 

On  Augui<t  23rd,  two  dock  labourers  who  had  been  working  on  the 
**  St.  Paul,"  were  attacked  by  the  disease,  and  died  during  the  night. 
On  the  23nl  also  a  child,  aged  11,  who  had  been  found  in  the  Avenue 
de  Commerce  suffering  from  true  cholera  was  admitted  to  the  hospital. 
The  next  day  three  women  living  near  the  docks,  who  had  been  in 
contact  with  the  dock  labourers  referred  to  above,  were  taken  to  the 
hospital,  where  one  of  them  died  on  the  same  day.  Thus,  up  to  but  not 
including  the  25th,  12  cases  of  choleni  luid  occurred  at  Anvers,  and  of 
these  nine  had  proved  fatal ;  all  these  cases  being  clearly  due  to  the 
importation  of  the  disease  from  Havre.  In  the  mean  time,  on  August 
23rd,  a  sailor  suffering  from  cholera  was  removed  to  the  hospital  from 
the  "  Nerissa,"  on  her  arrival  from  Hamburg. 

Once  introduced  into  Anvers,  cholera  spread  slowly  in  that  city,  and 
was  thence  transmitted  directly  to  the  following  localities  : — 

August  25th  to  Stccndorp  in  the  province  of  Flandre  Orieutale. 
August  26th  to  Boom  and  Niel  in  the  province  of  Anvers. 
August  28tli  to  Haesdonek  in  the  province  of  Flandre  OrientAle. 
August  29th  to  Malines  in  the  province  of  Anvers. 
August  29th  to  Chatelet  in  the  province  of  Hainaut. 
August  30th  to  Gand  in  the  province  of  Flandre  Occidentale. 
August  31st  to  Bruges  in  the  province  of  Flandre  Occidentale. 
August  31st  to  Eupelmonde  in  the  province  of  Flandre  Orientale. 
September  2ud  to  Willebroeck,  Eeckcren,  and  Boom   (second  time) 

all  in  the  province  of  Anvers. 
Septeaibf»r  3rd  to  Hoboken  in  the  province  of  Anvers. 
September  4th  to  Hemixem  in  the  province  of  Anvers. 
September  4th  to  Etterbeck  in  the  province  of  Brabant. 
September  oth  to  Merxem  in  the  proviuce  of  Anvers. 
September  8th  to  Tamisc  and  Moerbcke  (Waes)  both  in  the  province 

of  Flandre  Orientale. 
tScptember  9th  to  Steendorp  (second  time)  in  the  province  of  Flandre 

Orientale. 
September  13th  to  Oeleghem  in  the  province  of  Anvers. 
September  14th  to  Kan^t  in  the  province  of  Anvers. 
September  I  Oth  to  Ath  in  the  province  of  Hainaut. 
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App.a.  No.i2.  From  Boom  the  disease  spread  to  Bornhem  on  August  3l8t,  to- 
Terhaegen  on  September  5th,  both  communes  in  the  province  of 
Anvers,  and  to  Quaedmechclen  in  the  province  of  LimVjourg  on 
September  23rd. 

The  follovring  communes  became  infected  through  the  medium  of 
boatmen :  Boom,  Niel,  Ch^telet,  Bruges,  Rupelmonde,  Steendorp, 
Willebroeck,  Hemixem,  Tamise,  Moerbeke,  Oeleghem,  Ath,  Terhaegen^ 
and  Quaedmechclen.  In  several  districts,  such  as  Eeckeren,  Banst, 
and  Hol)oken,  the  introduction  of  the  disease  was  traced  to  labourers 
working  in  the  docks  at  Anvers. 

It  would  serve  no  useful  purpose  to  trace  the  route  of  the  disease  in 
greater  detail.  Belgium  is  covered  by  a  network  of  railvi'ays,  and  these 
are  supplemented  by  numerous  rivers  and  canals,  which  afl^ord  ample 
means  of  communication  between  different  places.  Up  to  October  12th, 
124  communes  had  been  invaded,  apportioned  according  to  provinces 
as  follows :  34  in  Anvers,  18  in  Brabant,  10  in  Flandre  Occidentale, 
25  in  Flandre  Oi'ientale,  26  in  Hainaut,  4  in  Liege,  4  in  Limbourg, 
I  in  Luxembourg,  and  2  in  Namur. 

The  march  of  cholera  in  Belgium  month  by  month  and  the  topo- 
graphical position  of  the  invaded  communes  are  shown  graphically  in 
Map  IX. 

The  total  number  of  cases  of  cholera  recorded  in  Belgium  from  the 
date  of  the  introduction  of  the  disease  on  July  20th  to  October  12th 
was  1,207  in  number,  and  of  these  626  had,  up  to  that  date,  proved 
fatal.  Taking  the  population  of  Belgium  at  6,000,000,  the  above  figures 
are  equivalent  to  cholera  attack  and  death  rates  of  2*0  and  1*04 
respectively  per  10,000  of  the  population. 

The  chief  centres  of  the  disease  are  given  in  the  following  Table  : — 


Table  XXIV. 


Name  of  Place. 


Date  of 

First 

Case  of 

Cholera. 


Population. 


Total  recorded 
Cholera. 


Attacks.     Deaths. 


PROViyCE  OP  1 

Anvers  (Antwerp)  • 

Aug.  15 

2S4.012 

251 

Boom 

n      2C 

13,802 

101 

Xiel  - 

1      I*     26 

«,020 

76 

Halines  (Mchlin)    - 

M     29 

Sl,014 

35 

Bomhem 

m       31 

5.463 

29 

Willebroeck  - 

Sept.  2 

8,161 

Gl 

Eeckeren      - 

«      2 

4306 

15 

Menem 

n         5 

8,453 

13 

Terhaegen    - 

n        5 

2.400 

11 

Borgerhout  - 

n      16 

28,882 

11 

Rnmpst 

»    27 

4/MG 

50 

Proyixc 

:b  of  £ 

Molenbeek 

Sept  1 

48.723 

50 

Anderledit 

'       n     18 

82,811 

20 

02 

40 

SO 

16 

18 

40 

9 

7 

7 

7 

13 

n. 

43 
18 


Rates  per  10.000 

of  the 

Inlukbitants. 


Attacks. 


Deaths. 


Per- 
centage of 
Deaths 

to 
Attacks. 
"Fa- 
tality.' 


i» 


//•* 

4V 

r'7 

as'i 

¥i6'0 

6s'o 

6'/ 

a'6 

SS'O 

SS'O 

78's 

49'o 

aro 

iQ'O 

/j*4 

6'a 

4d'o 

99'0 

a'6 

r4 

/«9*0 

aro 

40' a 

$'8 

6-0 

ro 

srs 
4i*5 
6»-/ 
6rs 
6o'o 

6r6 
6j'6 
j6'o 

86'0 
6s'o 


1G5 


Natue  of  riaco. 


I>nte  of 

CwfJf    Population. 
Cholera. 


Ti>tal  nx'onlcd 
Cholcro. 


Attacks.    Dfftths. 


Ralos  per  10.000 
of  the  Inhabitants 


Attacks. 


Dcathi. 


I 
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ocn^S;M.f  <^^l!f  Origin 

^""*     theWi-iteni 
A*fi«Vv      I>inusion  of 
M^a        Cholera  in  1801 

ttility."     *'J^  '**■•  B«^- 


Alobt 

8teeiidorp     - 
Burglit 
Qand  (Ghent) 
Zwyndiccht  - 
Baesrotie 
MoerlHrke-Wuei 
Taiiiisc 

Jumet 

Paturages     • 
YUnu 
"Wnsines 
Qunrcgnon    ■ 


Province  of  Flindbe  f)RiEyTALB. 


Auar.  2» ' 
.     on 


or, 


„     27 

„     30 

Sept.  1 

8 

8 


•> 


I* 


Auf^.  13 

Sept.  20 

„    20 

M      21 


25.544 
2,932 
2,570 
148.729 
4.<!10 
4,13S 
6.343 
1,039 

Province  op  Haiitaut. 


15 

4 

88 

61 

M 

U 

7 

6 

0 

4 

21 

12 

11 

8 

9 

6 

23,927 
10,739 
4.410 
13,105 
14,361 


10 
40 
10 
27 
10 


7 

21 
7 
7 
7 


LB. 

S'9 

r6 

saj'o 

^ryo 

iM^'O 

69'0 

O'S 

O'S 

■fS'O 

6-6 

5t'0 

to'o 

fo'6 

¥S'0 

S-* 

rs 

4-« 

»'9 

ff7*o 

to'o 

CJ'O 

lO'o 

fO'tf 

6-a 

7*0 

A'9 

a6'7 
87'9 
4S'8 


iiJ'S 

Ti'6 


yo'o 
st'a 

95'9 

TO'O 


Of  all  places  in  Eclgium,  Steendorp,  in  proportion  to  its  population, 
suffered  the  most  severely.  Steendorp,  which  has  a  population  of  2,932, 
is  a  small  town  situate  near  Rupelmonde  on  the  bank  of  the  River 
Escaut,  and  is  in  intimate  connexion  with  An  vers,  Boom,  and  other 
watciside  districts.  The  importation  of  cholera  was  effected  several 
times  by  boatmen  from  Anvers.  In  this  town,  from  August  25th,  the 
date  of  the  first  case  of  cholera,  to  October  12th,  88  cases,  of  which  51 
were  fatal,  occurred,  these  numl)ers  being  equivalent  to  cholera  attack 
and  death-i-ates  of  .SOI  and  174  per  10,000  of  the  population  respectively. 
The  reason  given  for  the  exceptional  prevalence  of  the  disease  at 
Steendorp  was  its  insanitary  condition,  the  population  consisting  for  the 
most  part  of  workmen,  living  amongst  unhealthy  surroundings.  In 
Anvers  and  other  towns  it  was  observed  that  cholera  frequently  invaded 
the  same  localities  and  even  the  same  houses  as  had  been  attacked  in  the 
epidemics  of  1S40,  1H53,  1854,  18(i6,  and  1867.  In  one  town,  Choratte, 
in  the  province  of  Lit'ge,  the  only  suspected  case  of  cholera  in  that 
commune,  was  reported  to  have  occurred  in  the  same  house  in  which 
cholera  commenced  in  1860. 

In  the  following  Table  XXV.  arc  given  the  attacks  and  deaths  from 
cholem  which  were  recorded  in  the  several  provinces  of  Belgium  from 
the  commencement  of  the  epidemic  to  October  12th,  1802. 
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Table  XXV. 


Provinces. 


Date  of 

First 

Case  of 

Cholera. 


Fiandro  Orientalc  -  I  July  20 


Flandre  Occidcntalo 

Hain.iiit 

Anvcrs  {.intwc:  p) 

Licgf 

Brabant 

Limbourg 

Namur 

Luxembourg 

Belgium    • 


I 

M     26 

Aug.  13 

I 

**     15 

I      u     24 
>*     25 
I  Sept.  2 

I  "  ' 

!    ,.   11 

I 


Population. 

Total  recorded 
Cholera. 

Rates  per  10.000 
of  the 
Population. 

Per- 
centage of 
Deaths 

to 
Attack. 

Attacks. 

Deaths. 

Attacks. 

Deaths. 

-Fa- 

tality." 

940.526 
738.442 

fi«>,011) 
756,731 
1,103.158 
222314 
335,471 
211.711 

220 

17 

132 

715 
5 

105 
4 
2 
7 

123 

IS 

68 

333 

3 

75 

3 

3 

ra 

0'§ 
i'3 

0'4 
4*0 

o'a 

fi'4 

o'a 

4'S 
0'§ 

o'6s 

O'Oi 

0-7 
©•/ 

O'O 
0'¥ 

s6'o 
76's 
6r6 

6o'o 
rrs 

4i'9 

6,060,321 

1.207 

626 

2-0 

104 

51*8 

For  the  nlwve  account  of  cholera  in  Belgium  in  1892, 1  am  mainly 
indebted  to  M.  Beco's  report  on  the  epidemic  referred  to  on  p.  117 
(footnote  XX)f  *^  which  it  is  dealt  with  from  its  commencement,  to 
October  12fli,  1892.  No  official  report  with  respect  to  the  remainder 
of  the  year  has  up  to  the  date  of  this  report  going  to  the  press  been 
received,  but  by  the  courtesy  of  M.  Beco  I  am  enabled  to  give  in 
Table  XXVI.  ths  cholera  statistics  for  Belgium  for  the  whole  year  1892 
and  in  Map  X.  the  relative  mortality  from  cholera  in  the  several 
provinces  of  Belgium  during  1892  is  shown  graphically. 


Table  XXVI. 
CiiOLKHA  Statistics  recorded  in  Belgium  in  1892. 


Provinces. 


Total 

Numlier  of 

Communes 

invaded 

.  by  Cholera. 

1892. 


Flandre  Orientale 
Flandre  Occidcntalo 
Hainaut  . 
Anrcrs    • 
Lidge       -  • 

Brabant  - 
Limbourg  • 

Namur    -  • 

Luzombourg     > 

Bflgiiim 


20 

16 

26 

34 

6 

19 

6 

2 

1 


Total  rtK*orded 
Cholera 


Attacks. 


Deaths. 


Bates  per  10,000    1    „?f!!;^. 

'  Attock. 

Attacks.     Deaths.  I  tality." 


432 

223 

ras 

«•« 

105 

66 

^'4 

O'i 

208 

79 

ro 

0'7 

871 

446 

4M'8 

6'A 

83 

16 

O'A 

O'M 

186 

133 

4'7 

4' a 

8 

5 

0*35 

O'a 

2 

— 

0-6 

O'O 

7 

3 

O'a 

O'f 

1352 

061 

8*0 

1-6 

34 '6 

aa'o 
6i'a 

AH's 

7/ -5 
6a'6 

A»'9 
61*8 
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Germany.  App.  a.  No.  i 

In  consequence  of  noivs  receivo«l  early  in  July  of  the  prevalence  of  ^Jd Pro™Si c 
cholera  ill  South  Russia  and  iu  Persia,  the  Imperial  Government,  on  thowStem 
July  6th,  warned  the  Federal  States  of  the  danger  of  an  importation  of  cholem^sa] 
cholera  by  means  of  ships  coming  from  the  Black  Sea  and  from  the  ^yl>r.  Bany, 
Pcr.sian  Gulf,  and  urged  upon  the  Seaboard  States  the  necessity  for  the 
stringent  enforcement  of  the  regulations  with  regard  to  the  sanitaiy 
supervision  of  ships,  which  had  been  agreed  upon  between  the  Federal 
States  in  1H83.     In  view  also  of  the  reported  outbreak  of  cholera  in 
France,   these   regulations   were   applied   to   ull  vessels  coming  from 
harbours  situate  on  the  northern  coast  of  France  between  Cherbourg 
and  the  lieljL^ian  frontier,  and  from  Marseilles. 

The  further  spread  of  cholera  in  Russia  led  the  Government  of 
Prussia — the  State  most  threatened — to  issue  orders  on  July  25th,  pro- 
hibiting the  entry  from  Russia,  and  the  passage  through  the  kingdom  of 
used  body  and  bed  linen,  worn  clothes  (exclusive  of  the  clothing  and 
linen  of  travellers),  of  rags  of  all  sorts,  of  fruit,  fresh  vegetables,  butter, 
and  the  so-called  soft  cheeses.  At  the  same  time  instructions  were  given 
for  the  disinfection,  at  the  frontier,  of  all  soiled  linen  and  clothing  of 
travellers,  and  for  the  destruction  of  packing  material,  &c.  likely  to  be 
infected.  The  other  Federal  States  of  the  Empire  issued  similar  regu- 
lations to  those  above  referred  to,  and  on  July  31st  like  action  was 
taken  as  n^gards  goods  from  France. 

With  respect  to  travellers,  regulations  wei^  issued  on  July  7th  and 
12th,  whereby  all  travellers  coming  from  Russia  were  subjected  to 
meiiical  supervision  at  the  frontier,  and  any  persons  actually  suffering 
from  cholera,  or  presenting  symptoms  suspicious  of  cholera,  were  pre> 
veiite<l  from  pro(*eeding  on  their  journey,  and  lodged  in  buildings 
specially  provided  for  the  treatment  of  such  cases,  such  ^m-ssengers  as 
were  appnroutly  healthy  being  allowed  to  proceed  on  their  journey.  Like 
regulations  were  put  in  force  on  the  Western  frontier.  The  raft  and 
shipping  trallic  on  the  Rivers  Memel,  Weichsel,  Przenza,  and  Wartlie 
were  also  i)laced  under  sanitary  control,  and  a  regular  medical  examina- 
tion made  of  all  persons  on  board  any  craft  plying  on  these  rivers, 
immediatelv  on  their  entrance  into  German  territorv. 

The  large  numbers  of  Russian  emigrants  passing  through  Prussia  on 
their  way  to  German  and  Dutch  ports  were  regarded  as  a  source  of 
special  danger,  as  for  the  most  part  they  came  from  districts  in  which 
cholera  ha<l  already  si)read  widely.  Consequently  the  Imperial  Chan- 
C(dl(>r  wrote  on  Julv  15th  informing  the  Government  of  Prussia  of  this 
danger,  and  pointing  out  that  it  was  to  be  apprehended,  not  only  from 
the  emigrants  thems<  Ives,  but  from  other  persons  from  Russia  se(?king  a 
cholera-free  country,  and  suijjresting  a  regulation  of  the  traffic.  The 
total  prohibition  of  the  entry  of  emigrants  into  Prussia  was  I'egardeil  as 
inadvisable,  as  it  was  feared  that  the  effect  of  such  a  prohibition  would 
be  that  the  emigrants  would  evade  the  regulations  by  crossing  the  frontier 
at  unguarded  points,  and  by  that  means  the  advantage  of  their  medical 
supervision  at  the  frontier  stations  would  be  lost.  On  July  18th  the 
Prussian  Government  issued  an  order  which  directed  that  the  transport 
of  emigrants  was  as  far  as  possible  to  be  carried  out  by  means  of  special 
trains,  and  that  stoppages  on  the  way  were  only  to  be  made  where 
absolutely  necessary.  At  stopping  places  the  emigrants  were  not  to  be 
permitted  to  leave  the  carriages  or  to  communicate  with  the  rest  of  the 
public.  The  trains  were  to  be  provided  with  all  necessaries  for  the 
emigrants.  Where  the  forwarding  of  such  i)ersons  by  special  trains  could 
not  be  carrieil  out,  carriages  were  to  be  set  apart  for  their  exclusive  use^ 
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App.  A.No.12.  and  measures  tiikcn  whereby  the  ent€ring  of  waiting-rooms,  restau- 
On theOrigiii  rants,  and  lavatories,  on  the  part  of  emigrants,  was  prevented.  The 
and  ^ogress  of  carriages,  after  use,  were  to  be  thoroughly  cleansed,  aired,  and  disin* 
^ffcuim^"  focted.  The  milway  officials  in  charge  of  emigrants  were  directed  to 
PJ^^^i^  •   exercise  careful  supervision  over  them,  and  upon  the  appearance  of  any 

case  of  suspicious  illness,  to  telegraph  the  fact  to  the  nearest  station 
provided  with  arrangements  for  the  treatment  of  such  cases,  in  order  to 
set  the  infected  person  down  at  that  place.  Special  sanitary  stations  for 
the  service  of  emigrants  were  established  at  Breslau  and  Schneidemiihl 
and  also  at  the  central  collecting  station  at  Ruhleben,  near  Sp  tndau. 
Similar  supervision  was  to  be  exercised  over  the  emigrants  at  Hamburg, 
Bremen,  and  Lubeck,  as  well  as  at  all  Prussian  places  of  embarkation  from 
the'.r  arrival  to  their  departure  by  sea.  At  Hamburg  arrangements  were 
made  whereby  the  emigrants  were  housed  in  barracks  erected  upon  the 
America  Quay. 

The  first  news  in  this  country  of  cholera  in  Germany  was  received 
on  August  23rd,  when  Her  Majesty's  Consul-General  at  Hamburg 
telegraphed  to  the  effect  that  Asiatic  cholera  had  been  officially  declared 
to  have  broken  out  severely  in  that  city.  It  subsequently  transpired  that 
although  this  official  notification  was  made  on  August  23rd,  no  less  than 
447  cases  of  cholera  had  occured  up  to  that  date,  and  that  of  these,  121 
had  proved  fafal. 

On  August  23rd,  338  fresh  attacks  and  89  deaths  were  recorded. 
The  first  recognised  cases,  2  in  number,  occurred  on  August  1 6th. 
These  were  followed  by  4  on  A.ugust  I7th,  12  on  the  18th,  31  on  the 
19th,  66  on  the  20th,  113  on  the  2l8t,  and  249  on  the  22nd.  The 
epidemic  in  Hamburg  rapidly  increased  until  on  August  27th  upwards 
of  1,000  new  cases  of  cholera  were  reported  to  have  occurred  on  that 
day  alone.  The  daily  number  of  cases  remoined  at  about  the  same  figure 
for  the  next  four  days,  and  then  the  epidemic  gradually  declined. 

How  cholera  was  introduced  into  Hamburg  has  not  been  definitely 
ascertained,  though  two  explanations  have  been  attempted,  one,  that  it 
was  brought  by  liussian  Jews,  who  were  housed  in  large  numbers  in 
barracks  situate  on  the  Americii  Quay ;  the  other  that  the  disease  was 
introduced  by  vessels  from  Havre  where  cases  of  cholera  had  been 
occurring  since  the  middle  of  July. 

As  soon  as  the  disease  was  established  in  Hamburg,  a  great  number 
of  the  inhabitants  ded,  and  thus  distributed  it  to  many  places  in  the 
Empire.  From  Hamburg  cholera  spread  iu  the  first  instance  to  the 
districts  immediately  contiguous  in  which  persons  resided  who  worked 
at  Hamburg.  The  adjoining  town  of  Altona  was  invaded  on  Ausjust 
19th  and  during  the  fii-st  week  of  the  epidemic,  in  addition  to  Altona, 
the  county  (Kreis)  of  Lauenberg  on  the  north  bank  and  that  of  Ilarburg 
on  the  south  bank  of  the  Elbe,  were  also  attacked,  but  during  the  second 
week  when  large  numbers  of  the  inhabitants  had  left  Hamburg  by 
rail,  by  road  and  river,  no  less  than  38  new  counties,  or  county 
towns  (Kreise  and  Stadt  Kreise)  were  invaded.  The  greater  number 
of  these  newly  attacked  districts  were  either  riparian  to  the  River  Elbe  or 
situate  in  the  neighbouring  province  of  Schleswig  and  the  States  of 
Mecklenburg  Schwerin  and  Mecklenburg  Strelitz.  In  nearly  every  instance 
the  initial  case  was  traceable  to  fugitives  from  Hamburg,  and  in  this 
manner  some  parts  of  the  Empire  at  a  great  distance  from  that  city  were 
invaded,  as  for  example  Berlin,  Bremen  on  the  Weser,  Koblenz  on  the 
Rhine,  Iburg,  and  Osnabriick  in  the  province  of  Osnabriick,  Gross 
Strelitz  and  Leobschutz  in  the  district  of  Oppoln,  Krotoschin  in  that  of 
Posen,  Ostkreis  in  Sacluten-Altenburg,  and  Leipzig  in  Saxony. 
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During  the  tliirrl  ww-k  ■'t.'i  new  rountipn  or  corinty  towns  were  invaded  Aw.. 
\)j  cliolora,  niid  of  tlicse  it  is  to  1ic  ob^Tved  that  the  grcnt  majority  of  Qn  tb» 
the  nowly-invnded  jikcca  were  niijncent  to  districts  already  invaded,  or  IjP^fi? 
where  this  was  not  the  case  the  infliction  wan  traced  to  fugitives  from  i'~  ' 
Ilainhnrg.  An  exception  to  this  was  observed  at  Diiisburg  where  it  ], 
wiia  stated  thtit  cholera  was  introduced  by  n  vessel  from  Dordrecht, 
Duiiii-;  the  pciiod  in  question  cholera  was  introduced  into  Greifswald, 
in  the  province  of  Stralsund,  near  tlie  mouth  of  the  Oder  on  August  Slat, 
ilB  intnMluetion  having  been  traced  l«  ITamburg.  On  September  3rtl  it 
nppearcd  at  Liibzin,  on  tbc  right  bank  of  the  Oder,  in  the  county  of 
N»u>pii'd,  and  on  Scplcmlicr  oih  at  GrHl)ow,onthe  left  bank  of  the  Oder, 
close  to  th«  town  of  St<3ltin,  In  the  following  week,  on  September  I^th, 
St«ttin  itself  became  infected.  After  the  tliird  week  the  march  of  the 
dideii^  in  Uermaiiy  tvas  much  slower,  the  places  newly  invaded  being 
few  in  number,  ami  in  tlie  great  miijority  of  case.i  being  adjacent  to  the 
districts  already  attacked  the  only  notable  exception  being  certain  districts 
situate  on  the  Weichsel  (Vistula)  which  were  invaded  in  the  second  half 
of  October,  oiid  heie  the  <lisca.fc  is  suiil  to  liav*-  been  directly  introduced 
by  raltsmen  Irom  the  mljoining  infected  districts  of  Kussia. 

In  the  following  Table  XX  VII.  the  date  of  invasion  by  cholera  of  the 
several  counties  and  towns  in  (icrmauy  from  tlie  commencement  of  the 
epidemic  to  Not'embev  lOtli,  1802,  are  siven,  together  with  the  population 
and  the  numberH  of  cases  uud  deaths  reconled.  In  Map  XI.  the  march 
of  cholera  month  by  iiiontli  in  tho  tJermnn  Empiro  during  1892  ie  shown 
graphically.  Detuiled  statistics  as  to  tho  several  places  invaded  by 
cholera  are  given  in  T.ibic  C  appendetl  to  thiii  report. 


Tablb  XXVII. 
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As  has  been  obeerved  ic  otl)cr  epideinics,  thn  disease  apreod  most 
rapidly  by  tbe  water-ways.  Taking,  for  exiimple,  the  Elbe,  cholera 
appeared  at  Hamburg  on  August  IGtli,  and  it  invaded  ^evecnl  counties 
and  towns  situate  on  both  north  and  south  bauks  of  the  river,  almost 
without  (.'xceplion  iu  exact  chronological  order  both  abuvc  and  below 
Hamburg.  Following  tlie  course  of  the  river  to  the  sea,  on  the  right 
bank,  the  town  of  Aitona  was  invaded  on  August  19th,  the  county  of 
Finueberg  on  August  23rd,  that  of  Mt«inburg  on  August  29th,  and  that 
of  Suderdithmarschen  on  September  II  th  ;  whilst  on  the  opposite  bank 
Harburg  was  invaded  on  August  2lBt,  Jork  on  August  25tli,  and 
Kdidingen  on  August  24th,  Above  Hamburg  on  the  right  bank 
Laoenburg  was  invaded  on  August  21st,  Boizenbui^  on  August  20th, 
Ludwigsluflt  and  West  Frignitz  on  August  2oth,  Jerichow  II.  on 
September  2nd,  and  Zerbst  on  Sej)tembftr  10th.  On  the  left  bank, 
Winsen  was  attacked  on  August  25tb,  Liineburg  on  August  27th, 
Bleckede  on  August  29th,  and  Dannenberg  on  August  31st.  Taking 
the  whole  epidemic,  no  less  than  23  counties  riparian  to  the  Elbe, 
comprising  Hi  separate  places,  were  invaded  by  cholera. 

On  the  kiver  Oder  it  has  already  bcea  nottxl  that  cholera  appeared 
in  die  county  of  Nangord  on  September  3rd  and  in  that  ol  Randow  oit 
September  5th,  the  town  of  Stettin  being  iii"iulud  on  the  tjth  of  tl-.o 
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same  moutli.  Down  the  river  the  disease  spread  to  Ukermiinde  on 
September  I3tli,  and  to  Usedom-Wollin  on  October  4th.  Up  the  river, 
on  the  right  bank,  Greifeuhagen  and  Konigsberg  were  invaded  on 
September  23rd  and  2oth  respectively  ;  on  the  left  bank  Augenniinde 
was  invaded  on  September  15th,  Lebus  on  October  oth,  and  Frankfort- 
on-the-Oder  on  September  20th.  During  the  whole  period  under 
review,  10  counties  or  towns  riparian  to  the  Oder,  comprising  27 
separate  places,  were  invaded  by  cholera. 

On  the  Rhine,  cholera  was  first  introduced  by  fugitives  from 
Hamburg  into  Koblenz  (August  29th),  Klove  (September  5th),  and 
Krefeld  (Si'j)tember  I4th),  and  was  imported  into  Duisburg  from 
Dordrecht  on  September  24th.  Cases  followed  on  Rhine  boiits  at 
St.  Goar  (September  27th),  Mayen  (September  28th),  and  Bingen 
(October  7th). 

During  the  whole  period  from  the  commencement  of  the  epidemic 
at  Hamburg  on  August  16th,  1892,  to  Xovember  19th  of  the  same 
year,  when  it  was  practically  over,  269  places  in  Germany  were  invaded. 
The  total  number  of  i^ersons  recorded  to  have  been  attacked  by  cholera 
during  tlie  period  in  question  wiis  1 8,625,  and  of  these  9,563  died. 
These  numbers  are  equivalent  to  an  attack-rate  of  21-8,  and  to  a 
death-rate  of  11*2  per  10,C00  of  the  aggregate  population  (8,542,626) 
of  the  counties  and  towns  invaded.  Upon  an  examination  of  the 
figures  given  in  Table  XX VIII.,  it  will  be  observed  that  of  these  no 
less  than  16,956  attacks  and  8,605  deaths  took  place  at  Hamburg,  figures 
equivalent  to  an  attack-rate  of  263*2,  and  a  death-rate  of  134*4  per 
10,(XX)  of  the  estimated  population. 

Upon  reference  to  Table  C.  appended  to  this  report  it  will  be  seen 
that  in  the  great  majority  of  the  remaining  268  places  in  Germany, 
invaded  by  cholera  in  1892,  the  disease  did  not  become  epidemic,  but 
on  the  contrary  was  frequently  limited  to  one  case  only. 

The  relative  mortality  from  cholera  in  the  several  Counties  (Kreise) 
of  Germany  is  shown  geographically  in  Map  XII. 

The  chief  centres  of  the  disease  in  the  German  Empire  in  1892  are 
given  in  Table  XXVIII.. 

Table  XXVIII. 
Showing  the  Chief  Centres  of  Cholera  in  the  German  Empire  in  1892. 
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Of  ull  places  in  Germany,  whether  regard  is  liad  to  gross  num1>ers  or  app.  A.  Nc 
to  the  proportions  as  to  population,  Hamburg  suffered  most  severely 
from  cholera  in  1892,  and  from  Table  XXIX.  it  will  be  observed  that 
although  Hamburg  had  frequently  suffered  from  invasion  of  the  disease 
in  previous  years,  the  number  of  deaths  and  their  proportion  to  the 
population  were  much  greater  in  1892  than  had  been  recorded  on  any 
former  occasion. 

Table  XXIX. 

Showing  the  Total  Xdmbkr  of  Cuolera  Attacks  and  Deaths 
recorded  in  the  several  Cholera  Epidemics  in  Hamburg  aince 
1831,  with  the  Rates  per  10,000  of  the  Popuhition. 
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Although  this  report  does  not  profess  to  deal  with  the  reasons  for  the 
exceptional  incidence  of  cholera  in  particular  localities,  the  epidemic 
which  took  place  in  Hamburg  was  of  such  exceptional  dimensions  that 
I  propose  to  refer  briefly  to  the  conclusions  of  Professor  Koch  and  Dr. 
Reinckc  as  to  the  difl'usion  of  cholera  in  Hamburg  aud  Altona.  As 
already  stated,  cholera  was  first  recognised  in  Hamburg  on  August  16th, 
and  in  Altona  on  August  19th,  but  the  subsequent  coarse  of  the  disease 
in  these  two  adjoining  places  which,  as  will  be  seen  from  Map  XIII. 
practically  form  one  town,  was  very  different.  In  Hamburg,  the  pro- 
gress of  cholera  was  so  rapid  as  to  be  startling.  From  the  following 
Table  XXX.,  in  which  is  given  the  daily  record  of  cholera  cases  and  deaths 
during  the  epidemic  of  1892,  at  Hamburg,  as  reported  by  Dr.  Reincke, 
it  appears  that  the  number  of  new  cases  rose  from  477  in  the  first  week 
to  5,09'i  in  the  second,  and  to  5,687  in  the  third,  after  which  the  weekly 
numbers  gradimlly  declined  until  the  middle  of  November,  when  the 
epidemic  was  practically  over.  During  the  whole  period  16,056  cases 
and  8,605  deaths  from  cholera  were  recoixlcd,  figures  equivalent  to  an 
attack-rate  of  263,  and  a  death-rate  of  1 34  per  10,000  ef  the  population. 
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Table  XXX. 

Daily  Recoud  of  Choleua  Cases  and  Deaths  during  the  Epidemic   of  1892 

at  Hamburg. 


Numlicr 

Number 

Number 

Number 

of 

of 

of 

of 

V^           A 

Cholera 

Cholera 

Cholera 

dholpm. 

Day  of 
Month. 

Week 
ending 

Day  of 
Month. 

Week 
ending 

X^A1\/A^X  C* 

• 

# 

^ 

3 

s 

1 

• 

6 

1 

1 

• 

m 

Aug.  16 

2 

( 

Oct.  4 

17 

10 

^ 

„  17 

4 

2 

„   5 

13 

7 

„  18 

12 

—  1 

„   6 

6 

2 

„  19 

31 

8  ^  Aug.  22 

477 

121 

„   7 

9 

6 

-Oct.  10 

69 

39 

„  20 

6G 

24 

„   8 

15 

5 

M  21 

113 

17 : 

„   9 

8 

5 

»    22 

249 

70  !j 

„  10 

1 

4 

„  23 

338 

89 

"^ 

,»  11 

14 

2 

^ 
^ 

„  24 

358 

107  i 

„  12 

2 

5 

„  25 

G08 

218 

M   13 

5 

3 

„  26 

(>03 

313  :  y     „  29 

5,092 

2,023 

„  14 

8 

4 

'  .t  17 

89 

21 

„  37 

1,024 

441 

„  15 

3 

3 

•f 

w» 

,.  28 

936 

427 

„  16 

4 

2 

„  29 

925 

428 

J 

.,  17 

8 

2 

„  80 

l,00g 

537  '- 

^ 

„  18 

1 

2 

»• 
^ 

„  81 

850 

435 

»  19 

3 

^_ 

.Sept  1 

863 

444 

„  20 

«. 

2 

»      2 

8i3 

561 

-Sept.  5 

5,587 

3,176 

M  31 

I 

1 

*  >f  24 

8 

8 

n        3 

732 

426 

„  22 

2 

— 

»f      * 

^^ 

,.   4 

664 

402  , 

„  23 

1 

3  i 

,.   5 

027 

371 

»  24 

— 

1 

»       6 

446 

308  '■ 

"V 

>,  25 

~— 

2 

^ 
^ 

„   7 

430 

257  i 

„  26 

•^ 

__ 

«   8 

362 

249 

W9 

„  27 

m^ 

1  : 

„   9 

337 

202 

'  M  12 

2,568 

1,566 

„  28 

— > 

«_• 

^  „  31 

1 

3 

„  10 

351 

185 

„  29 

_ 

^i^^ 

«  11 

325 

197 

M  80 

.^ 

-   , 

..  12 

317 

168 

n  31 

1 

_ 

.,  13 

241 

170  ' 

Nov.  1 

1 

■ 

c 

n     14 

286 

125 

i»   2 

_^ 

2 

,.  15 

294 

141 

»»   3 

__ 

„  16 
„  17 

344 
285 

167 
130 

•    ..  19 

1,908 

972 

w9 

»      4 
w   5 

1 

— 

'Not.  7 

2 

2 

„     18 

221 

143 

99 

»      6 

_» 

«»^ 

„  19 
„  20 

237 
192 

126 

112  '• 

^ 

99 

„      7 
»   > 



1 

J 

H  21 

171 

94 

2 

fc. 

n     22 

160 

59 

»  10 

^_ 

M^ 

n    23 

184 

96 

*  >»  26 

927 

516 

WW 

H  11 

2 

^ 

'   «   w 

5 

»  24 

109 

59 

»  12 

1 

^_ 

■^ 

„  26 

91 

52 

>f  18 

^mm 

^^ 

n     26 
„  27 

70 
69 

44 

45  ' 

,.  14 

— 

i 

„  28 

58 

26 

»  29 

86 

27 

»    30 

46 
23 

16 
22 

•Oct,  3 

278 

158 

Oct.  1 

M   2 

26 

11 

Total  • 

16,956 

8,605 

»   8 

15 

11 

i" 
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In  Altoiin,  on  the  other  hand,  the  total  attacks  recorded  to  the  middle  '^^^'  ^'^ 
of  N'ovember  were  572  only,  and  of  these  328  were  fatal;  numbers  OntheOni 
equivalent  to  an  attack-rate  of  40  and  a  death-rate  of  21  per  10,000  of  the  \s^^ 
the  population.  Further,  of  the  cases  in  Altona,  at  least  400  are  stated  2ffi^^*^ 
to  have  been  brought  from  Hamburg.  by  Dr.  Ban 

The  daily  number  of  attacks  and  of  deaths  from  cholera  in  Hamburg 
and  in  Altona  respectively  are  shown  graphically  in  Diagram  IT. 

At  Wandsbeck,  another  suburb  of  Hamburg,  a  similarly  comparatively 
light  incidence  to  that  observed  at  Altona  was  noted,  the  cholera  attack- 
rate  being  31  and  the  death-rate  21  per  10,000  of  the  population. 
According  to  Professor  Koch,  these  three  towns  which  are  contiguous  to 
each  other,  and  really  form  a  single  community,  do  not  differ  in  their 
sanitary  circumstances  with  the  single  exception  of  the  water-supply. 

The  water-supply  of  Hamburg  is  drawn  from  the  Eiver  Elbe,  the 
intake  being  situate  at  the  point  marked  1  in  Map  XIII.,  and  was  at 
the  time  of  the  epidemic  distributed  to  the  consumers  without  being 
subjectod  to  filtration.  As  will  be  observed  from  Map  XIII.  (5.  5.  5. 6.) 
the  outfalls  of  the  sewers  of  Hamburg  are  situate  below  the  intake  of 
the  waterworks,  but  as  the  tidal  movements  of  the  river  are  conniderable, 
the  water  was  said  to  have  been  pumped  at  ebb-tide  only,  so  as  to 
reduce  the  possible  contamination  from  sewage  as  much  as  possible. 

The  water-supply  of  Altona  is  likewise  drawn  from  the  Elbe,  the 
intake  of  the  waterworks  being  situate  at  Blankenese  (Map  XIII.,  3), 
some  7  miles  below  the  point  where  the  main  sewers  of  Hamburg  and 
Altona  discharge  into  the  Elbe.  The  intake  is  subject  to  the  tide,  the 
difference  between  high  and  low  tide  being  on  an  average  somewhat 
over  6  feet.  During  the  ebb  the  waterworks  receive  the  Elbe  water  of 
the  right  bank,  which  is  much  contaminated  by  the  town  sewage. 
During  the  flood  they  obtain  water  from  the  returning  stream  which  is 
of  a  much  purer  quality.  The  water  is  pumped  to  the  waterworks  at 
Baursberg  (Map  XIII.,  4),  where  it  passes  into  depositing  tanks,  in 
which  it  loses  a  portion  of  the  matter  held  in  suspension,  and  from  thence 
it  passes  through  filters  composed  of  gravel  and  sand  before  being 
supplied  to  the  public. 

At  Wandsbeck  the  water  is  obtained  from  a  lake,  which  is  hardly  at 
all  exposed  to  contamination  from  foecal  matter,  and  this  water  like  that 
of  Altona  is  subjected  to  filtration  before  being  supplied  to  the  con- 
sumers. It  will  thus  be  seen  that  there  was  an  essential  diffei'ence  at 
the  time  of  the  epidemic  between  the  water  supplies  of  Hamburg, 
Altona,  and  Wandsbeck,  the  water-supply  of  Hamburg  being  unfiltered, 
whilst  that  of  the  two  last-named  places  was  filtered.  As  regards  the 
different  behaviour  of  cholera  in  Hamburg  and  Altona,  I  may  usefully 
quote  the  observations  of  Professor  Koch  contained  in  his  paper*  on 
**  Wasser-filtration  und  Cholera." 

^*  Most  surprising  were  the  conditions  of  the  cholera  epidemic 
along  the  boundary  between  Hamburg  and  Altona.  On  both  sides 
of  the  boundary  the  conditions  of  soil,  buildings,  sewerage,  popula- 
tion, everything  shortly,  of  importance  in  this  respect,  were  the 
same,  and  yet  the  cholera  in  Hamburg  went  right  up  to  the 
boundary  of  Altona,  and  there  stopped.  In  one  street,  which  for 
a  long  way  forms  the  boundary,  there  was  cholera  on  the  Hamburg 
side  whereas  the  Altona  side  was  free  from  it.  Indeed,  in  the  case 
of  a  group  of  houses  on  the  so-called  Hamburger  Platz,  the  cholera 

*  Separat  Abdrack  ani  der  Zeitschrift  fOr  Hygiene  and  Infectionskrazikheiteo, 
Menvhart«  Band,  1898.-r-Tr»nBlat€d  by  Albert  J.  Ar^Ball,  Esq.,  of  the  Local 
Government  Board.    See  Appendix  C,  page  440,  post. 
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marked  out  the  boundary  better  than  anyone  having  the  map  of 
the  frontier  between  Hamburg  and  Altona  before  him  could  have 
done.     The  cholera  not  only  marked  the  political  boundary  but 
even  the  boundary  of  the  water-supply  between   the  two  towns. 
The  group  of  houses  roferred  to,  which  is  thickly  populated  by 
families  of  the  working  class,  belongs  to  Hamburg,  but  is  supplied 
with  water  from  Altona;  and  it  remained  completely  free  from 
cholera,  whereas  all  around  on  the  Hamburg  territory  there  were 
numerous  cases  of  disease  and  death.     Here  vve  have  to  do  with  a 
kind  of  experiment  which  was  performed  on  a  population  of  over 
100,000,  but  which  in  spite  of  its  immense  proportions  complied 
with  all  the  conditions  which  one  requires  from  an  exact  and  per- 
fect experiment  in  a  laboratory.     In  two  great  populations,  nearly 
all  the  factors  are  the  same — one  only  is  different,  and  that  the 
water  supply.     The  population  supplied  with  unfiltered  water  from 
the  Elbe  is  seriously  visited  by  cholera ;  the  population  supplied 
with  filtered  water  is  only  visited  by  the  disease  to  a  very  small 
extent.     This  difference  is  all  the  more  important  as  the  water  of 
Hamburg  is  taken  from  a  place  where  the  Elbe  is  relatively  but 
little  contaminated;  whereas  Altona  resorts  to  the  water  of  the 
Elbe  after  it  has  received  all  tho  liquid  and  faecal  refuse  of  800,000 
people.     Under  these  conditions  there  is  no  other  explanation  for 
the  scientific  thinker  but  that  the  difference  in  the  incidence  of  the 
cholera  on  these  two  populations  was  governed  by  the  differences 
in  the  water-supply,  and  that  Altona  was  protected  against  the 
cholera  by  the  filtration  of  the  water  of  the  Elbe." 
As  to  the  means  by  which  the  water-cupply  of  Hamburg  became  first 
affected,   two   theories   have   been   advanced,  either  of  which   would 
account  for  the  specific  contamination  of  the  Elbe  water.     According  to 
the  first  theory  the  disease  had  been  brought  by  Jewish  emigrants  from 
Russia,  as  prior  to  the  commencement  of  the  epidemic  upwards  of  5,000 
Russian  Jews,  many  of  them   nearly  destitute,   had  recently  passed 
through  Hamburg  from  cholera-stricken  provinces  in  Russia.     These 
persons  had  been  housed  in  wooden  barracks  erected  on  the  America 
Quay.     (See  Map  XIIF.,  2.)     From  these  buildings  the  sewage  was 
conveyed  into  the  docks,  and  as  the  river  is  here  tidal  it  is  stated  that 
this  filth,  with  other  sewage  matter,  was  carried  into  and  up  the  Elbe  at 
times  as  far  as  and  beyond  the  intake  of  the  Hamburg  Waterworks. 
According,  however,  to  a  despatch  received  from  Her  Majesty's  Cousul- 
Generul  at  Hamburg,  dated  September  14th,  it  appears  that  no  recog- 
nised case  of  cholera  occurred  amongst  the  emigrants  until  12  days 
after  the  disease  had  shown  itself  in  the  city. 

According  to  the  second  theory  cholera  was  introduced  by  ships  from 
Havre,  where  as  stated  by  M.  Gibert  (Bulletin  de  TAcademie  do 
Medicine,  September  27th,  1892),  cases  had  already  been  observed  since 
the  middle  of  July.  But  as  regards  this,  although  it  is  known  that 
vessels  from  Havre  were  lying  in  the  river  near  the  dock  referred  to 
above,  prior  to  the  outbreak  in  Hamburg  no  cases  of  cholera  had  been 
recognised  on  board  any  of  them.  It  has,  however,  been  suggested  that 
the  Elbe  water  became  infected  by  means  of  water-ballast,  which  had 
been  taken  from  the  Seine  at  Havre  and  pumped  out  again  into  the 
Elbe. 

In  Dr.  Reincke's  Report  already  referred  to*,  the  statistics  of  cholera 
in  the  several  sub-districts  of  Hamburg  are  fully  considered,  and  in 


*  £fee  footnote  ty  page  117,  ante* 
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Table  XXXL,  adapted  from  tliis  report,  the  cholera  attack -rates  aud  App.  a^Xo. 
death-rates  for  these  sub-districts  are  given.  The  iucidence  on  these  on  the  Origii 
several  sub-districts  of  cholera  attack  is  shown  graphically  in  Maps  XIV.  'h^^JStem 
and  XV.,  and  that  of  cholera  death  in  Map  XVI.  Diffuiionof 

Cholera  in  IS 
by  Dr.  Barry 

Table  XXXI. 

Showing  the  Incidence  during  1892  of  Cholera  Attacks  and 
of  Cholera  Deaths  upon  the  several  Sub-Districts  of  Hamburg 
per  10,000  of  the  ropULATiON. 


Name  of  Sub-District. 


Kleiner  Grasbrook     - 

Ilarvetthiide  - 

Horn 

Kotherbaom 

KimHbiittel 

Hohenfelde     - 

Winterhude   - 

Eppendorf 

St.  Georg-Nordcntheil  . 

Steinw&^er   • 

Eilbeck 

St.  Pauli 

Ublenhorat    - 

Borgfvlde 

St.  Gcorg-Siidertheil  - 

Ncustadt  Nordortheil 

BarmlK'ck 

Altstadt  Sadertbeil     - 

Hamm 

Ahstadt  Norderthcil  - 

Neustadt  Siidertbeil   - 

Billwarder  Ausjichlag 

Vcddel 

I'cute  and  Kalthoso    - 

States  of  Hamburg 


Rates  por  10,000  of  the 

Population. 

Cholera 

Cholera 

Attacks. 

Deaths. 

6ff5 

OO'O 

. 

iOt'1 

4-^9 

- 

iOTi'S 

63-0 

• 

i13'3 

39-1 

^ 

1^3'/, 

107'6 

- 

1S9'S 

S4-7 

- 

SOSO 

123-7 

. 

^f6',i 

114'6 

• 

Si6'3 

103-4 

- 

2e6'4 

39- 1 

- 

2J9'7 

133'  7 

- 

230-3 

123-6 

. 

270-6 

147-9 

- 

273/ 

143-4 

- 

293-3 

i6/'7 

- 

294-0 

139-0 

- 

309-7 

136'7 

- 

312'S 

140-9 

- 

314-6 

16^-2 

- 

^W'7 

175-2 

- 

393  a 

199-1 

- 

4013 

241-6 

- 

llSO'fi 

275-0 

_ 

14020 

231-3 

* 

263*2 

134-4 

By  reference  to  Table  XXXI,  and  to  Maps  XIV.,  XV.,  and  XVI.,  it 
will  be  observed  that  the  incidence  cf  cholera  in  Hamburg  was  above 
the  mean  for  that  city,  chiefly  in  the  sub-districts  adjoining  tlie  harbour, 
the  only  exceptions  being  the  districts  of  Steinwiirder  and  Kleiner 
Grassbrook  in  which  they,  being  for  the  most  part  covered  by  factories, 
the  permanent  population  was  but  small.  Dr.  Rcincke  in  his  report 
discuspes  the  bearing  oC  numerous  factors  which  influenced  the  incidence 
of  the  disease  in  the  several  localities.  Amongst  these  he  draws  special 
attention  to  the  apparent  influence  of  the  nearness  of  ground-water  to 
the  surface  as  shown  by  the  much  greater  proportion  of  pel  sons  attacked 
by  cholera  in  the  low-lying  portions  of  the  districts  of  Horn,  Hamm, 
and  Borgfelde,  as  compared  with  the  higher  and  drier  portions  of  tha 
same  districts.  The  figures  as  to  these  differences  are  given  in  the 
foUowing  Table  XXXII. 
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Table  XXXII. 

Showing   the   Incidence   of  Choleba  in    1892   upon   certain    Sub- 
Divisions  of  some  of  the  Sub-Distbictb  of  Hamburg. 


Sub-Dlstriot. 


PopaUtion. 


Number  of 
Cholera 


Attacks. 


Deaths. 


Bates  per  10.000 
of  the  Population. 


Cholera 
Attacks. 


Borgfelde  < 


Uamm 


Horn 


f  Dry  . 

Marsh 
f  Dry  - 

Marsh 


l 


(.Marsh 


11,177 
5,192 
4,927 
8,S29 
3,185 
1^57 


284 

147 

iM'6 

1    163 

91 

3f3'9 

!     89 

45 

ISO*  6 

328 

178 

S^S'S 

33 

19 

ios'6 

14 

9 

nrj^ 

Cholera 
Deaths. 


476' 3 

grs 

us*  7 

S9'6 

7i'6 


Dr.  Reineke,  howerer,  observes  that  in  addition,  to  the  differences  of 
the  circumstances  of  the  soil,  there  were  also  very  great  differences  in 
the  sanitary  circumstances  of  the  inhabitants,  and  that  those  living  on 
the  high  land  were  chiefly  well-to-do  people,  whilst  the  marshy  parts 
were  almost  exclusively  inhabited  by  workmen  with  large  families,  and 
with  defective  or  insuflicient  house  accommodation. 

With  respect  to  the  water-supply  it  is  of  interest  to  observe  that  in 
the  isolated  suburbs  many  houses  were  provided  with  water  from 
springs.  This  is  especially  the  case  in  the  sub-districts  of  Winterhude, 
Eppendorf,  Horn  and  portions  of  Eimsbiittel  and  Barmbeck,  and  it  was 
observed  tliat  persons  obtaining  their  water-supply  from  such  springs 
enjoyed  almost  complete  immunity  from  cholera.  It  is  also  to  be  noted 
that  in  many  of  the  houses,  especially  in  those  inhabited  by  people  of 
means,  water  obtained  from  the  Hamburg  Waterworks  had,  as  a  matter 
of  practice,  been  boiled  previous  to  use  ever  since  the  epidemic  of 
enteric  fever  which  occurred  in  1880,  and  it  is  stated  that  this  practice 
became  more  and  more  general  after  August  23rd,  the  date  on  which  the 
presence  of  cholera  in  Hamburg  was  first  officially  declared. 

Upon  reference  to  Map  XII.  in  which  the  relative  mortality  from 
cholera  in  the  several  counties  (Kreise)  of  the  Empire  is  shown 
graphically  it  will  be  observed  that  nil  the  places'named  in  Table  XXVIII. 
as  having  been  the  chief  centres  of  the  disease  in  1892,  are  with 
the  exception  of  Berlin,  Stettin,  and  Ueckermiinde,  situate  close  to 
Hamburg. 

According  to  the  official  memorandum  prepared  by  Dr.  Koch  it  would 
appear  that  pollution  of  water  by  the  persons  first  attacked  was  to 
blame  for  the  invasion  of  several  of  these  places,  as,  for  example, 
Wilhelmsburg,  Neuenfeld,  and  Harburg.  At  Lauenburg  cholera  was 
introduced  on  August  2l8t  by  a  shipowner  who  had  come  there  by 
steamer  from  Hamburg,  and  who  fell  ill,  with  choleraic  symptoms,  and 
died  that  day.  The  existence  of  cholera  in  Hamburg  was  not  then 
known  at  Lauenburg,  and  in  consequence  tbe  disease  remained  unrecog- 
nised, and  no  speciaJ  precautions  were  taken,  the  excreta  and  other 
infective  material  from  the  deceased  finding  their  way  unhindered  into 
the  Stecknitz,  a  tributary  of  the  Elbe.  This  case  was  followed  by  others 
in  the  neighbourhood  who  had  used  the  water  of  the  Stecknitz  for 
domestic  purposes.    The  disease  was  further  spreftd  by  people  coming 
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from  Hamburg  by  boat  or  rail,  and  altogether  between  August  2 1st  and   App.  a.  No.  12. 
September  10th  there  were  43  attacks  and  25  deaths.  On  theOrigin 

In  like  manner  at  Boizenburg  the  prevalence  of  cholera  is  stated  to  andRx]5re«»of 
have  been  due  to  the  use  for  drinking  purposes  of  water  fouled  by  Diffutianof 

cholera  dejecta.  b^^*]ta  ^^  * 

The  number  of  cases  and  of  deaths  from  cholera  recorded  as  having 
occurred  in  each  State  of  the  German  Empire  invaded  in  1892,  together 
with  the  populations  of  the  seyeral  States,  are  given  in  Table  XXXIII. 


Table  XXXIII. 

Statistics  of  Cholera  in  the  several  States  of  Germ.vny  invaded 
by  Cholera  in  1892  for  the  period  from  the  commencement  of  the 
Epidemic  to  November  19th,  1892. 


Rates  per  10.000 

Population. 

Cnolera 


Deaths. 

iW5      \  133'2 

0*6  0*3 

1*4  0*7 

0-02  3-01 

I 

1-2      ,  0-6 


Date  of 
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Cholera. 

Number 
of  Places 
invaded. 
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1890. 

Cholera 

Attacks. 
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Hamburg    - 

Aug.  10 

1 

622,530 

16306 

8.605 

Prussia 

,f    19 

232 

29,967367 

1,905 

893 

Meoklmburg- 
Schwerin. 

„    25 

10 

578342 

83 

41 

Sachsen 

.20            2 

3,502.684 

7 

4 

Mecklenburg- 
StrelitB. 

„     26             5 

96,978 

12 

6 

Oldenburg   - 

„     26             2 

354,968 

3 

1 

Sachsen  Altenburg- 

,.28             1 

170,864 

1 

1 

Bremen 

H     28             2 

180*443 

7 

7 

Braunschweig 

H     31'           1 

403.771 

1 

1 

Lubcck 

,.     31 

76.485 

6 

3 

&aohsen  Weimar   - 

Sept.  11 

326,091 

1 

1           — 

Hesseii 

Oct.     7 

092383 

1 

1 
1 

1 

Baden 

«     10 

1.0573C8 

!        1 

1 

1 

Anhalt 

M      10 

271, IW3 

1 

1 

,           — 

I  " 


0-08 

[0M)8] 

[0*06] 

[0-06] 

0-4 

0-4 

[0'02l 

0-02 

0-s 

0-4 

[0*0«] 

'1*0 

[O-OI] 

\        0-0 

[O'lKM'iJ 

o-0«)(i 

[0-0^4] 

0*0 
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A  pp.  A.  No.  12. 

On  the  OriKiixi 
and  ProgreBs  of 
the  Western 
Difltwionof 
Cholera  in  1892 ; 
by  Dr.  Barry. 


Great  Britain. 
(a.)  Scotland, 

Scotland  was,  in  point  of  date,  the  first  part  of  Great  Britain  in  which 
cholera  appeared. 

On  Aujyust  19th,  a  fireman  who  had  arrived  at  Grangemouth  on  board 
the  S.S.  **Helene  Sauber"  from  Hamburg  on  the  previous  evening  was 
attacked  with  cholera.  This  case,  which  occurred  five  days  prior  to  the 
official  declaration  affirming  the  presence  of  cholera  in  Hamburg,  was 
the  first  attack  recorded  to  have  taken  place  in  the  British  Islands  during 
1892. 

Upon  the  arrival  of  the  "Hel^ne  Sauber  "  at  Grangemouth,  all  hands  on 
board  were  apparently  well.  About  3  a.m.  on  August  19th,  the  fireman 
referred  to  above  was  seized  with  diarrhoea  and  cramps.  He  was  seen  by 
the  Medical  Officer  of  Hdlalth  about  8  a.m.,  admitted  to  the  Grangemouth 
town  hospital  at  noon,  and  died  at  2.30  p.m.  on  the  same  day.  From 
the  clinical  symptoms  and  from  the  post-mortem  examination  it  was 
proved  that  the  case  had  been  one  of  cholera.  The  vessel  was  taken  out 
tu  the  Mooring  Station,  and  there  cleansed  and  disinfected.  The 
bedding  used  by  the  deceased  roan  while  on  board  ship  was  burnt,  as 
well  IIS  the  bedding  and  all  other  articles  used  by  him  at  the  hospital. 

On  the  afternoon  of  Thursday,  August  25th,  a  party  of  emigrants,  33 
in  number,  arrived  in  Glasgow  by  rail,  having  landed  at  Leith  per  S.S. 
"  Weimar  "  from  Hamburg  on  the  same  day.  The  "  Weimar  "  had  left 
Hamburg  on  August  23rd.  The  emigrants  on  their  arrival  at  Glasgow 
were  boarded  at  the  Atlantic  Hotel,  York  Street,  where  they  were 
immediately  inspected  by  a  medical  man  retained  by  the  shipping 
companies  engaged  in  the  Atlantic  emigrant  business  at  Glasgow  for 
the  purpose.  AH  at  that  time  were  apparently  well,  but  late  in  the 
evening  of  August  26th,  two  of  the  number  were  seized  with  vomiting 
and  diarrhoea,  one  a  man,  three  days  and  twelve  hours  after  leaving 
Hamburg,  the  other  a  woman,  five  hours  later.  The  Medical  Inspector 
referred  to  above  immediately  communicated  with  the  Glasgow  Health 
Authorities,  and  early  on  the  morning  of  August  27th  both  cases  were 
removed  to  the  Belvedere  Hospital.  In  both  cases  the  presence  of 
cholera  was  confirmed.     Both  eventually  recovered. 

The  remaining  31  emigrants  were  placed  under  the  supervision  of 
ah  ^'  Epidemic  Inspector "  and  an  interpreter,  and  on  August  28th 
they  were  transferred  to  the  Southern  Reception  House  along  with  four 
female  servants  belonging  to  the  hotel,  who  had  been  in  various  ways 
exposed  to  infection  from  the  sick.  They  were  medically  inspected 
every  six  hours,  and  means  were  taken  to  make  sure  that  no  diarrhoeal 
symptoms  whatever  could  elude  detection.  The  interpreter  resided  in 
the  Reception  House  as  a  necessary  means  of  communication.  All 
articles  of  bedding  and  clothing  which  had  been  exposed  to  gross 
soiling  and  infection  were  burned,  and  other  articles  were  disinfected 
in  the  usual  way.  No  further  cases  of  cholera  occurred  amongst  the 
emigrants. 

On  September  loth,  the  S.S.  ^^  Hel^ne  Sauber"  arrived  at  Grangemouth 
from  Hamburg.  Upon  medical  inspection  all  hands  on  boa^  were 
apparently  well,  and  the  vessel  was  allowed  to  enter  the  docks.  On 
the  morning  of  September  IGth,  however,  the  second  officer  was 
attacked  with  choleraic  symptoms.  He  was  at  once  removed  to  the 
town  hospital,  and  the  vessel  was  taken  to  the  Mooring  Station  for  the 
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necessary  disinfection.     The  patient  subsequently   i-ecovered,   and  no    app.A.  1 
further  cases  occurred.  -— 

For  the  facts  contained  in  the  above  account  of  cholera  in  Scotland,  and  Profcre 
I  am  indebted  to  Dr.  Littlejohn,  the  Medical  Officer  of  the  Board  of  gj^^ 
Supervision,  and  to  Dr.  J.  B.  Russell,  the  Medical  Officer  of  Health  Cholera  in : 
for  Glasgow.  ^^  Dr.  Bon 

(6.)  England  and  Wales. 

During  the  year  1892,  notwithstanding  the  fact  that  cholera  was 
imported  into  England  from  infected  Continental  ports  on  several 
occasions,  in  no  case,  so  far  as  is  known,  was  the  disease  transmitted  to 
any  person  resident  in  the  kingdom. 

In  Table  XXXIV.  a  list  is  given  of  all  the  cases  of  cholera  which  are 
recorded  as  having  reached  England  during  1892.  These  aises  were 
thirty-five  in  number,  and  entered  the  country  at  nine  ports,  namely, 
London  11 ,  Hull  7,  Grimsby  5,  Harwich  4,  Falmouth  3,  River  Tees  2, 
and  the  River  Tyne,  River  Blyth,  and  Wisbech,  1  at  each.  Twenty- 
one  of  the  cases  were  reported  between  August  2«5th  and  August  3l8t, 
ten  during  the  month  of  September,  and  four  during  the  month  of 
October.  Of  the  thirty-five  cases  eleven  proved  fatal.  It  will  be  ob- 
served that  these  fifrures  are  seven  in  excess  of  the  number  noted  in 
the  Board's  Annual  Report ;  this  is  duo  to  the  fact  that  upon  further 
investigation  some  of  the  cases  which  were  reported  at  the  time  to  be 
doubtful,  were  subsequently  proved  to  be  indistinguishable  from  cholera. 

From  the  Table  it  will  be  seen  that  in  26  of  the  total  35  pei*sons  who 
were  reported  to  have  suffered  from  cholera,  the  disease  was  detected  at 
the  port  of  entry,  whilst  in  the  remaining  10,  cholera  did  not  declare 
itself  until  the  persons  attacked  had  left  the  port  of  entry,  and  hod 
travelled  elsewhere.  Of  these  10  cases,  5  transmigrants  en  route  for 
New  York,  who  had  entered  England  at  Hull,  did  not  develop  cholera 
until  they  had  reached  Liverpool ;  3  persons  who  had  landed  at  Harwich 
showed  no  symptoms  of  the  disease  until  after  their  arrival  in  London 
(2  at  Islington  and  1  at  St.  Pancras)  ;  a  pailor  from  a  cholera -infected 
ship  in  the  River  Tees  was  attacked  after  reaching  North  Shields  in  the 
Tynemouth  Urban  Sanitary  District,  and  another  sailor,  who  had  landed 
at  Sutton  Bridge  (Wisbech  Port),  was  first  attacked  in  a  railway  carriage 
a  short  distance  from  Bridgewater,  whilst  on  his  way  to  Plymouth. 

Of  the  35  persons  attacked  by  cholera,  29  had  come  from  Hamburg, 
3  from  Antwerp,  2  from  Rotterdam,  and  1  from  Solombola,  near 
Archangel. 

In  the  following  detailed  account  of  the  cases,  I  propose  to  refer  to 
them  according  to  the  date  of  their  arrival  in  England,  or  of  their  attack 
by  cholera,  whichever  event  occurred  the  latest  in  order  of  time.  In 
order  to  show  the  procedure  adopted  by  an  efficient  Port  Sanitary 
Authority  in  this  country  for  dealing  with  cholera,  I  propose  to  give  a 
complete  account  (quoted  from  a  memorandum  by  Mr.  W.  H.  Power), 
of  the  action  taken  at  the  Port  of  London  with  regard  to  the  S.8. 
"GFemma,"  the  first  vessel  coming  to  England  upon  which  cases  of 
cholera  were  found  in  1892.  With  regard  to  the  remaining  cases,  short 
notes  only  of  the  facts  observed  will  be  given. 

On  August  25th  the  S.S.  "Gemma"  arrived  at  Gravesend  with 
immigrants  from  Hamburg,  of  whom  three  had  been  attacked  by  cholera 
before  her  arrival.  It  was  ascertained  that  the  '*  Gemma  "  had  sailed 
from  Hamburg  on  Tuesday,  August  23rd,  at  1  p.m ,  having  on  board 
•seven  first-class  and  eight  second-class  passengers,  along  with  66  other 
persons,  namely,  a  crew  of  1 8,  five  men  in  attendance  on  30  ponies,  and 
E    76910.  N 
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Afp.  a.  No.  12.  43  Russian  and  Polish  immigrants,  all  of  them  Jews.  All  went  well 
Oil  tluTorigin  ^^^t]\  9  a.m.  on  Thursday,  August  25th,  when  the  "Q^mma"  was 
and  Pri^tiM  of  abreast  the  "  Sunk  "  Lightship.  At  this  hour  one  of  tho  immigrants,  an 
Diflqsionof  adult,  was  seized  with  Ulness,  and  within  a  couple  more  hours  other  two 
WT?'^-^^^*   immigrants,    both    adults,   were    similarly  attacked.      On    arrival   at 

Gravesend  at  1.30  p.m.  on  the  same  day,  the  "Gemma  "was  boarded 
in  due  course  by  the  Customs  officei'S,  who,  having  ascertained  that 
there  was  illness  on  the  vessel,  detained  her,  and  upon  landing  reported 
the  circumstances  to  Dr.  Whitcombe,  the  acting  Port  Medical  Officer  of 
Health  at  Gravesend.  He  boarded  the  "Gemma"  at  2.30  p.m.,  and 
found  the  illness  from  which  the  three  immigrants  were  suffering  to  be 
cholera.  Dr.  Collingridge,  the  Port  Medical  Officer  of  Health  for 
Iiondon,  had  been  on  the  look-out  for  the  **  Gemma,"  as  a  vessel  likely 
to  import  cholera.  He  arrived  at  Gravesend  in  his  launch  at  3.15  p.m., 
and  concurring  with  Dr.  Whitcombe  as  to  the  nature  of  the  malady  on 
board  the  "Gemma,"  ordered  that  vessel  to  the  Mooring  Station 
appointed  for  cholera  ships,  and  made  airangements  forthwith  for  the 
reception  of  the  three  cholera  cases  at  the  Port  Sanitary  Authority's 
Hospital,  a  mile  east  of  Gravesend.  Their  transference  to  hospital 
was  effected  by  4  p.m.,  and  their  clothing  and  bedding  ti*ansfen*ed  along 
with  them  were  at  once  burnt.  In  the  end  all  three  of  these  immigrants 
died :  one  on  Thursday,  August  25th,  one  on  Friday,  August  26th,  and 
one  on  Saturday,  August  27th. 

The  fii-st  and  second-class  passengers,  the  crew,  the  pony  men,  and  the 
remaining  immigrants  were  next  passed  severally  under  view  and  were 
cross-examined  as  to  their  state  of  health.  None  were  found  to  have 
symptoms  suspicious  of  cholera,  and  the  first  and  second-class  pas- 
sengers, each  of  whom  could  give  a  precise  address  as  to  his  destination 
for  the  night,  were  permitted  to  land.  They  were,  however,  required 
to  leave  behind  them  their  baggage  which  Dr.  Collingridge  detained 
for  examination  and  for  disinfection,  arranging  that  it  should  be 
forwarded  later  on  to  the  addresses  they  had  given,  or  to  such  further 
addresses  as  they  might  supply.  Meanwhile  Dr.  Collingridge  com- 
municated to  each  London  Sanitary  Authority  concerned,  tlie  addresses 
that  had  been  given  him  in  London  of  these  first  and  second-class 
passengers,  and  intimating  his  reason  for  doing  this. 

The  immigrants  each  and  all  were  unable  to  satisfy  Dr.  Collingridge 
as  to  their  addresses  in  London  or  elsewhere,  and  on  this  account  Dr. 
Collingridge  detained  them  on  boani  the  "Gemma,"  where  also  he 
remained  lor  the  night,  and  indeed  until  late  on  Saturday,  August  27th. 
During  that  interval  he  made  an  exhaustive  examination  of  their 
clothing,  bedding,  and  other  effects.  Next  morning,  Friday,  August 
26th,  no  further  cholera  cases  having  developed  on  board  the  "  Gemma,  '* 
Dr.  Collingridge  set  to  work  to  overhaul  the  clothing  and  effects  of  the 
immigrants,  organising  at  the  same  time  a  general  wash  of  their  bodies 
and  of  such  articles  of  their  clothing  as  he  did  not,  on  account  of  their 
filthiness,  condemn  to  be  burnt.  Their  bedding  was  burnt  in  every 
instance  ;  further  Dr.  Collingridge  took  steps  to  secure  suitable  accommo- 
dation for  the  immigrants  after  their  washing  and  disinfection  had  been 
accomplished,  and  until  they  could  supply  him  with  satisfactory  statements 
as  to  their  future  addresses  in  London  to  which  all  were  bound.  Some 
difficulty  was  experienced  in  securing  the  accommodation  desired,  and 
finally  tho  Port  Sanitary  Authority  determined  to  have  the  immigrants 
disposed  in  tents  on  a  spare  conple  of  acres  at  the  Port  Sanitary 
Hospital  site.  When  this  bad  been  accompliflbed  the  ^  G^mma  ^  was 
thoroughly  disinfected,  after  which  she  was  permitted  to  enter  dock 
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TABtB  XXXIY.    Cholera  in 
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^^''  ^1?^*  ^^  ^^^  discharge   cargo.     The  immigrants  were   detained  at  the  hospital 

^ntheOrigiu  Site  until  thej  had  furnished  satisfactoiy  addresses,  a  condition  which 

LQiiStem  "^  ^  ^^  complied  with  by  August  31st.     Xo  further  ease  of  cholera 

•iflusioaoc  occurred  amon^rst  them. 

holscA  in  1892 ' 

F  Dr.  Bany.  *  On  August  2<5th  the  S.S.  "  Gerona "  arrived  at  the  Tees  Port 
(Middlesbrough)  from  Hamburg  with  a  crew  of  33  hands  and  2  pas- 
sengers. She  was  at  once  boarded  by  the  Port  Medical  Officer  of 
Health,  when  all  on  board  appeared  to  be  well.  She  went  into  dock  and 
most  of  the  crew  were  paid  off.  The  next  day,  August  27th,  a  seaman 
^ho  had  steered  the  vessel  into  dock  became  ill,  and  the  Port  Medical 
Officer  of  Health  was  immediately  sent  for.  He  ascertained  the  case  to 
1)6  one  of  cholera,  and  at  once  certified  the  vessel  to  be  "  infected,"  and 
ordered  its  removal  to  the  Mooring  Station  ;  the  cholera  |)atient  being 
too  ill  to  be  removed  to  hospital,  was  isolated  on  boartl  the  vessel,  where 
he  died  the  same  evening.  Attempts  were  at  once  made  to  ascertain  the 
destination  of  such  members  of  the  crew  as  had  been  paid  off,  and  where 
this  wa3  accomplished,  the  Sanitary  Authorities  of  the  districts  concerned 
were  duly  informed. 

On  August  27th  the  S.S.  "  Talavera,"  on  her  arrival  from  Hamburg 
at  Grimsby,  was  duly  inspected  by  the  Port  Medical  Officer  of  Health, 
when  it  was  found  that  two  of  the  crew  exhibited  symptoms  of  cholera. 
These  men  were  removed  to  the  floating  hospital  ship  ^^  Bradford  "  on 
August  28th,  and  the  **  Talavera  "  was  taken  to  the  Mooring  Station  to 
undergo  cleansing  and  disinfection.  Both  patients  recovered,  but  as 
will  be  noted  at  a  later  stage,  further  cases  occurred  on  board  this  ship 
on  August  30th  and  3l8t  respectively. 

On  August  27th  one  of  the  Lodging-house  Inspectors  of  the  Liverpool 
Corporation  found  a  Russian  emigrant  suffering  from  diarrhoea,  vomiting, 
&c.  at  N"o.  3,  Great  George  Square,  where  a  number  of  emigrants  were 
staying,  who  had  arrived  at  Liverpool  on  the  previous  day  by  rail  from 
Hull,  having  come  there  from  Hamburg  on  board  the  S.S.  "  Flamingo." 
The  Inspector  immediately  informed  the  Medical  Officer  of  Health,  and 
as  it  was  found  that  the  symptoms  were  of  a  choleraic  nature,  the  patient 
was  removed  without  delay  to  the  L'rban  Sanitary  Authority's  Hospital  at 
Park  Hill.  About  10  o'clock  tlic  same  evening  another  emigrant  lodging 
at  the  same  house  was  attacked  \Yith  similar  symptoms,  and  was  at  once 
removed  to  the  Park  Hill  Hospit^d.  On  the  same  day  another  member  of 
the  same  batch  of  emigrants,  but  staying  at  75,  Duke  Street,  was  removed 
to  the  Brownlow  Hill  Hospital,  in  consequence  of  an  attack  of  what 
was  supposed  to  be  simple  diarrhoea.  All  three  patients  are  said  to  have 
subsequently  developed  the  tru^  clinical  symptoms  of  cholera,  and  the 
second  of  the  two  removed  from  Great  George  Square  died  on  August  31st. 
The  clothing  and  other  effects  belonging  to  the  jHirsons  attacked  were 
burnt,  and  the  rooms  which  they  had  occupied  were  fumigated  with 
sulphur  and  then  cleansed.  The  baggage  l^elonging  to  the  whole  party 
was  thoroughly  disinfected  by  the  Urban  Sanitary  Authority's  officials, 
as  was  also  their  personal  clothing.  Other  cases  occurred,  however,  on 
August  29th,  and  on  September  6th  amongst  this  batch  of  emigrants, 
and  these  will  be  referred  to  in  due  course. 

On  August  27th,  also,  a  case  oC  cholera  was  reported  as  liaving  occurred 
in  Si.  Pancras,  in  the  person  of  a  man  who  had  arrived  at  Harwich 
from  Rotterdam  on  August  24th  on  board  the  S.S. "  Ipswich."  On 
August  27th  he  was  attacked  with  violent  purging,  vomiting,  and  cramps, 
and  on  August  29th  was  admitted  to  the  Royal  Free  Hospital  in  Gray's 
Inn  Roady  where  he  eventually  recovei'ed.  This  man  was  a  native  of 
Prussia,  and  is  stated  to  have  been  ill  for  10  days  before  bis  admission 
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U>  the  hospital.    His  alleged  illness  does  not  appear  to  have  been  such  as    -^^^^ 
to  have  called  for  action  at  the  port  of  entrj.  On  the  Ox 

On  August  29th  cases  of  cholera  were  reported  as  having  occurred  at  fhe  wS^ 
Liverpool  and  at  Tynemouth  respectively.  The  case  at  Liverpool  was  QuJSJJfai* 
that  of  an  emigrant  living  at  76,  Duke  Street,  and  was  one  of  the  same  by  Dr.  Bu 
batch  as  those  referred  to  as  having  been  attacked  on  August  27th.  This 
person  developed  choleraic  symptoms,  and  was  at  once  removed  to  the 
Urban  Sanitary  Authority's  Hospital  at  Park  Hill,  and  his  effects  burnt. 
The  case  proved  fatal  on  September  ist.  The  person  attacked  at  Tyne- 
mouth  was  one  of  the  crow  of  the  **  Gerona  "  to  which  I  have  already 
referred  as  having  had  a  case  of  cliolera  on  board  on  August  27th,  in  the 
Tees  port.  The  man  in  question  had  gone  to  North  Shields  in  the 
Tynemouth  district  on  August  27lh,  and  since  that  day  had  been  under 
the  observation  of  the  Local  Authorities,  in  consequence  of  an  intima* 
tion  received  from  the  River  Tees  Port  Authority.  He  developed 
choleraic  symptoms  on  August  29th,  aud  was  at  once  isolated  in  the 
Tynemouth  Urban  Sanitary  Authority's  Hospital,  where  he  eventually 
recovered.  No  further  cases  occurred  amongst  the  crew  of  the 
"  Gerona." 

On  August  30th  the  occurrence  of  cases  of  cholera  was  reported  in  the 
Ports  of  London  and  Grimsby  and  in  the  Islington  district  of  London. 
TJie  cases  in  the  Port  of  London,  two  in  number,  were  found  on 
board  the  **  H^lene,"  a  vessel  which  was  towed  into  the  port  from  Dover 
on  that  day.  This  vessel  had  arrived  off  Dover  from  Hamburg  on 
August  27th,  having  left  the  latter  port  on  Saturday,  August  20th.  On 
her  arrival  at  Dover  tlio  vessel  was  inspected  by  the  Medical  Officer  of 
Health.  He  found  that  of  a  crew  of  10  men,  three  imd  suffered  from 
illness  suspicious  of  cholera  on  the  voyage.  The  first  man  wa^  attacked 
immediately  after  the  vessel  had  left  Hamburg  on  August  20th,  the 
second  on  August  22nd,  and  the  third  on  August  23rd.  Two  of  the  men 
wore  ill  at  the  time  of  his  visit.  As  the  Dover  Urban  Sanitary 
Authority  had  made  no  special  provision  for  the  reception  of  cholera 
patients,  the  vessel  was  detained  in  Dover  Bay,  and  medicines,  &c.  were 
supplied  to  the  patients.  On  August  29th,  as  a  result  of  representations 
made  to  the  Medical  Officer  of  Health  by  the  German  Consul  at  Dover 
to  the  effect  that  the  **  Helenc  '*  was  in  a  most  dangerous  position  in 
consequence  of  the  heavy  sea  and  unsafe  anchorage,  pernii-ssion  to  tow 
the  vessel  to  Gravesend  was  granted  by  the  Medical  Officer  of  Health 
for  Dover.  L'pon  the  arrival  of  the  vessel  at  Gravesend  in  the  Port  of 
London,  the  two  persons  last  attacked  were  found  to  be  still  suffering 
from  cholera,  and  were  at  once  removed  to  the  Port  Sanitary  Authority's 
Hospital.  One  man  recovered,  anil  the  other  died  from  exhaustion 
following  cholera  on  SoptembtT  9th.  The  vessel  was  sent  to  the  Mooring 
Station  for  thorough  disinfection  and  cleansing,  and  no  further  cases 
occurred. 

The  subsequent  history  of  this  vessel  is  of  some  interest.  It  appears 
that  *?he  proceeded  from  London  to  Guaymas  in  Mexico,  where  she 
arrived  on  March  IGth,  1893.  The  following  note  with  respect  to  the 
**  Hel^ne  "  appeared  in  the  "  Two  Republics,"  a  jwiper  published  in  the 
city  of  Mexico  :-^"  Guaymas,  March  16th.  The  arrival  of  the  barque 
**  *  Hel^ne '  from  Hamburg  has  caused  intense  excitement  in  this  port. 
"  She  left  Hamburg  August  20th  [1892],  and  arrived  at  Gravesend 
**  August  29th  with  two  cases  of  cholera  in  her  crew. 

'*  One  of  the  sailors  died,  the  other,  who  recovered,  sailed  in  the 
**  same  vessel  for  this  port  September  3rd  [1892].    After  an  uneventful 
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p.  A.  No.  12.    «  passage  of  186  days  the  vessel  anchored  at  the  Isla  de  Pajores,  hi  the 

harbour,  with  cargo  for  the  firm  of  Seldner  and  Yon  Boertel.     As  the 
vessel  was  not  thoroughly  disinfected  at  Gravesend,  England,  the 
^^  Authorities  have  refus^  to  let  her  discharge  her  cargo,  and  she  wiU 
^*  go  to  Acapulco,  the  chief  quarantine  port  on  the  Pacific  coast." 

What  the  Mexican  authorities  understand  by  **  thorough  disfection,"" 
or  what  danger  could  arise  from  a  vessel  upwards  of  half  a  year  after 
the  occurrence  of  the  last  of  cholera  on  L>oard,  it  is  difficult  to  conceive. 

At  Grimsby  a  third  member  of  tlie  crew  of  the  "  Talavera "  was 
attacked  with  cholera  on  August  30th,  and  was  removed  to  the  floating 
hospital  on  the  same  day.     This  man  eventually  recovered. 

On  August  30th  the  Medical  Officer  of  Health  for  the  Islington 
district  of  London  reported  to  the  Boaixl  that  two  persons  who  had  come 
on  board  the  S.S.  "  Peregrine  "  from  Hamburg  by  way  of  Harwich  on 
August  29th  had  been  attacked  with  choleraic  symptoms  early  on  the 
morning  of  the  30th,  at  their  house  in  the  City  Road,  Islington.  They, 
together  with  a  third  member  of  the  family  who  had  been  travelling 
with  them,  were  removed  to  St.  Bartholomew's  Hospital.  The  third 
person  refeired  to  proved  not  to  have  taken  the  iDfection,  and  was 
discharged  from  the  hospital  on  the  following  day.  The  other  two 
patients  are  stated  to  have  exhibited  undoubted  symptoms  of  cholera,, 
and  one,  a  man  aged  44  years,  died  on  August  31st ;  the  other,  a  child 
aged  3J  years,  recovered.  The  "  Peregrine,"  after  discharging  her 
passengers  at  Harwich  on  August  29th  proceeded  to  London,  where  she 
was  intercepted  on  August  30th  by  the  officers  of  the  Port  Sanitary 
Authority  and  detained  for  thorough  disinfection  and  cleansing.  The 
linen,  bedding,  <&c.  from  this  vessel,  which  had  been  landed  at  Harwich 
without  submission  to  any  form  of  disinfection,  was  traced  to  a  laundry 
at  Colchester  and  thence  to  a  warehouse  in  the  Whitechapel  district. 
Notice  was  immediately  given  to  the  Local  Authorities,  who  promptly 
took  the  necessary  steps  to  have  these  effects  properly  disinfected. 
No  further  cases  of  cholera  are  reported  to  have  occurred  in  connexion 
with  the  "  Peregrine." 

On  August  31st  a  further  case  of  cholera  developed  on  board  the 
"Talavera"  at  Grimsby,  and  was  removed  to  the  floating  hospital,, 
where  he  eventually  recovered,  and  no  further  cases  were  reported  in 
connexion  with  this  vessel. 

On  the  same  day  the  S.S.  "Clement"  arrived  at  Falmouth  from 
Hamburg,  which  she  had  left  on  August  27th.  On  her  arrival  it  was 
reported  that  several  of  her  crew  had  been  taken  ill  at  Hamburg,  and  that 
two  of  them  had  been  left  there  in  hospital  suffering  from  "  choIerine."^ 
Upon  medical  inspection  of  the  crew,  the  Port  Medical  Officer  of  Health 
found  the  second  engineer  and  two  of  the  crew  suffering  from  choleraic 
diarrhoea,  accompanied  with  vomiting  and  cramps.  The  vessel  was  at 
once  sent  to  the  Mooring  Station,  and  the  three  men  attacked  were  re- 
moved to  the  Port  Cholera  Hospital.  All  eventually  recovered,  and  no 
further  spread  of  the  disease  was  reported. 

On  September  4th  the  S.S.  "Elbe"  arrived  from  Hamburg  about 
9.30  p.m.  at  the  River  Tyne  Port,  having  on  board  a  case  of  cholera  in 
the  person  of  the  chief  mate.  The  patient  was  removed  to  the  River 
Tyne  Port  Sanitary  Authority's  Hospital  in  a  state  of  collapse,  and  died 
before  6  o'clock  next  morning.  The  removal  of  the  case  was  effected 
within  half  an  hour  after  the  vessel  passed  the  Boarding  Station.  The 
remainder  of  the  ship's  company  were  in  good  health  at  the  time  of 
the  mate's  removal  to  the  hospital,  and  no  further  auspicious  cases  are 
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reported  to  have  occurred.  The  ship  was  disinfected,  and  the  effects  of  App.^] 
the  first  mate  were  burnt.  The  captain  of  the  ^*EIbe"  stated  that  OntheOri 
whilst  the  vessel  was  at  Hamburg  a  sick  man  was  taken  from  her  to  the  wSS! 
hospital,  and  in  the  ship's  articles  the  Vice-Consul  referred  to  this  case  i>iffuiion  < 
as  one  of  "  cholerine."  I.'his  man's  effects  wore  destroyed  by  the  doctor's  by  iS^ 
orders  at  Hamburg,  and  his  berth  was  disinfected  by  the  local  autho- 
rities before  the  "  Elbe  "  left  that  port. 

On  September  5th  the  S.S.  "  Oldham,"  on  her  arrival  at  Grimsby 
from  Hamburg,  was  found  to  have  a  case  of  cholera  on  board  in  the 
person  of  a  first-class  passenger,  who  was  at  once  removed  to  the  Sani- 
tary Authority's  floating  hospital.  The  rest  of  the  passengers,  fourteen 
in  number,  who  showed  no  signs  of  illncps,  were  allowed  to  proceed  to 
their  destinations,  after  furnishing  their  addresses.  The  vessel  was  sent 
to  the  Mooring  Station  for  disinfection,  and  a  deck  cargo  of  fish  was 
destroyed.  The  patient  landed  from  this  vessel  died  on  September  11th. 
No  further  cases  were  reported  to  have  occurred  amongst  either 
passengers  or  crew. 

On  Se|>tember  5th,  also,  a  man  li\'ing  at  3,  Great  George  Square, 
Liverpool  (a  fifth  member  of  tlie  party  of  emigrants  already  referred 
to  as  ha\'ing  travelled  vik  Hull  to  Liverpool  on  August  26th),  com- 
plained of  pains  in  the  abdomen  and  vomiting,  which  he  attributed  to 
some  food  he  had  eaten.  On  the  morning,  however,  of  September  6th 
the  case  was  notified  by  the  doctor  in  attendance  to  the  Health  Depart- 
ment, and  the  patient  was  immediately  removed  to  the  Urban  Sanitary 
Autliority*8  Hospital  at  Park  Hill  as  a  suspected  case  of  cholera.  This 
person,  whose  clinical  symptoms  were  never  very  characteristic  of  cholera, 
recovered,  but  from  a  bacteriological  examination  of  the  evacuations 
made  on  September  7th,  the  ease  was  found  to  be  indistinguishable  from 
Asiatic  choleni.  No  further  cases  of  cholera  were  reported  from 
Liverpool  in  1802. 

On  September  Gth,  upon  the  arrival  of  the  S.S.  **  Ashington  "  from 
Hamburg  at  the  River  Blyth  Port  at  1  a.m.,  the  steward  was  found  to 
be  suffermg  from  what  the  Medical  Officer  of  Health  diagnosed  as  a 
mild  form  of  eholeriu  He  was  at  once  removed  to  the  South  Blyth 
Urban  Sanitary  Authority's  Hospital,  where  in  the  end  he  recovered. 
The  vessel  was  sent  to  the  Mooring  Station  for  disinfection.  The  crew 
were  at  once  allowed  to  hmd  on  furnishing  their  correct  addresses,  and 
no  other  cases  occurred  among  them. 

On  September  loth  the  schooner  **  Elizabeth  Alice  "  arrived  at  the 
Port  of  London  from  Hamburg  vi&  Antweq)  with  a  man  ill  on  board. 
From  the  history  of  the  case  and  the  symptoms,  coupled  with  the  fact 
that  the  vessel  had  come  from  infected  ports.  Dr.  Colli ngridge  was  of 
opinion  that  the  man  was  recovering  from  an  attack  of  cholera.  As  he 
was  aUoost  convalescent,  it  was  decided  not  to  remove  him  to  a  hospital. 
The  vessel  was  subsequently  disinfected,  and  no  further  cases  were 
rejwrted. 

On  September  loth,  also,  the"  Titania"  arrived  at  the  Port  of  London 
from  Antwerp  with  the  mate  ill.  On  examination  by  the  Port  Medical 
Officer  of  Health,  he  was  found  to  bo  suffering  from  cholera  and  the 
vessel  was  sent  to  the  Mooring  Station.  On  the  16th,  as  the  patient 
was  convalescing,  it  was  decided  not  to  remove  him  to  hospital,  and  on 
September  2Uth,  after  thorough  fumigation  and  cleansing  of  the  vessel 
bad  been  carried  out,  the  bilge  pumped  out,  and  the  water  casks  emptied, 
the  vessel  was  allowed  to  proceed,  and  no  further  cases  occurred. 


190 

Afp.  a.  No.  12.  On  September  18th,  at  1 1  p.m,,  the  S.S.  "  Uranus  "  arrived  at  the  Port 
On  the  Origin  of  Hull  from  Hamburg,  with  a  crew  of  12  hands.  The  vessel  was 
t^WoSSm^'  medically  inspected  in  the  river  at  12.45  a.m.  on  September  19th.  The 
DiftuiDn.of  crew  being  then  apparently  all  well,  the  vessel  proceeded  in  due  course 
^*ftr!*BaiT^*   to  the  Humber  Dock.     About  9  a.m.  it  was   reported  to  the   master  that 

one  of  the  firemen  was  suffering  from  sickness  and  diarrhoea.  The 
Custom  House  officials  upon  visiting  the  vessel  notified  the  occurrence 
of  this  case  to  the  Port  Sanitary  Authority,  whereupon  the  Medical 
Officer  of  Health  went  on  board  and  found  the  man  to  be  suffering  from 
cholera.  In  consequence  he  at  once  ordered  the  immediate  suspension 
of  all  work  and  the  isolation  of  the  vessel.  The  patient  was  forthwith 
removed  in  an  ambulance  to  the  Port  Sanitary  Authority's  Hospital, 
where  he  died  the  following  day.  About  4  p.m.,  the  **  Uranus  "  was 
taken  to  the  Mooring  Station  in  order  to  undergo  the  necessary  disinfec- 
tion and  cleansing,  and  no  further  cases  were  reported. 

On  September  19th,  upon  the  arrival  of  the  S.S.  **  Adelaide"  from 
Rotterdam,  a  stoker  was  found  to  have  developed  choleraic  symptoms. 
He  was  removed  to  the  Harwich  Port  Hospital,  where  he  recovered. 
No  further  cases  were  reported. 

On  September  24th  a  seaman,  who  was  travelling  by  rail  from  Sutton 
Bridge  to  Plymouth,  was  suddenly  seized,  when  the  train  was  about  ten 
minutcb'  nm  from  Bridgwater,  with  violent  abdominal  pains,  severe 
cramps  in  the  arms  and  legs,  followed  by  uncontrollable  vomiting  and 
diarrhGea.  At  Bridgwater  he  was  lifted  out  of  the  train,  taken  to  the 
lavatory,  and  afterwards  carried  to  the  Bridgwater  Infirmary.  He 
was  accompanied  there  by  a  medical  man  who  happened  to  be  travelling 
in  the  same  compartment  with  him,  and  who  had  regarded  the  symptoms 
as  very  suspicious  of  cholera.  From  the  subsequent  history  of  thr  case, 
there  seems  little  doul)t  but  that  it  was  one  of  cholera.  Upon  in(iuiring 
into  the  antecedents  of  this  man,  it  appeiired  that  he  had  formed  one  of 
the  crew  of  the  S.S.  "  Glenavon,"  which  had  arrived  at  Sutton  Bridge, 
in  the  Port  of  Wisbech,  on  September  24th,  from  Solonil)ola,  n<*ar 
Archangel,  in  Russia.  The  crew  of  this  vessel  consisted  of  15  hands 
all  told.  The  cargo  (timber)  was  taken  in  at  Solombola,  which  port 
was  left  on  September  9th,  the  only  port  touched  at  on  the  passage  being 
Bergen,  The  patient  subsequently  recovered.  He  stated  that  water 
for  the  voyage  for  drinking  and  other  purposes  was  taken  in  at 
Solombola  from  the  River  Dwina,  at  a  point  about  seven  miles  below 
Archangel,  where  he  allegetl  that  cases  of  cholera  had  oeenrred.*  Ho 
further  stated  thut  there  had  been  two  cases  of  diarrhcea  on  l)oard  the 
vessel  during  her  voyage,  the  two  persons  atfected  being  a  sailor  and  a 
fireman,  who  were  both  taken  ill  four  or  five  days  after  leaving 
Solond>ola.  The  sailor  was  ill  for  two  days  with  diarrhd'a,  sickness, 
and  cramps,  and  the  fireman  for  nearly  a  week  with  the  same  symptoms. 
The  patient  further  stated  that  neither  of  these  men  had  been  confined 
to  their  bunks,  and  that  they  attril)uted  their  illness  to  the  water  supply. 

On  September  24th  the  S.S.  "  Esperanza "  (crew  of  19  hands), 
from  Hamburg,  arrived  at  Hull  at  8.30  a.m.  She  was  medically 
inspected  at  8.45  a.m.,  and  all  on  boiird  were  apparently  well ;  but 
between  9  and  10  a.m.,  after  the  arrival  of  the  vessel  in  dock,  the 


♦  Sabscquent  commuuication  with  Her  Majesty's  Consul  at  Archangel  clicitLMl  the 
facts  that  Solombola  is  only  some  four  miles  from  Archangel ;  and  that  \hv  Kussian 
aathorities  at  Archangel  denied  the  existence  of  any  cases  of  cholera  there,  but  that 
they  had  recommended  that  the  water  of  the  River  Dwina  should  not  be  used  for 
drinking  purposes. 
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master  was  suddenly  attacked  with  symptoms  of  cholera.  This  occur-  App.A.yo, 
rence  was  at  once  notified  to  the  Fort  Medical  Officer  of  Health,  and  On  the  Origi 
the  patient  was  removed  to  the  Port  Sanitary  Authority's  Hospital,  Jh^^^HJ^ 
where  he  eventually  recovered.  All  communication  with  the  "  Esperanza  "  JWffuaion  pf 
was  stopped,  and  on  the  first  tide  she  was  sent  to  the  Mooring  Station  by  i£\^ftr^ 
for  disinfection  and  cleansing.     No  further  cases  were  reported. 

On  October  3rd  the  S.S.  "  Ben  Alder"  arrived  at  the  Port  of  London 
from  Hamburg.  Upon  medical  inspection  it  was  ascertained  that  two 
men  had  been  ill  on  the  voyage ;  one  had  had  slight  diarrhoea,  but  was 
apparently  well  again  ;  the  other,  who  had  been  attacked  on  October  1st 
with  choleraic  symptoms,  was  convalescing,  and  was  consequently 
allowed  to  remain  on  the  vessel.  The  "  Ben  Alder  "  was  sent  to  the 
Mooring  Station  for  the  necessary  disinfection,  cleansing,  &c.,  and 
whilst  there  another  seaman  developed  symptoms  of  cholera.  He  was 
at  once  removed  to  the  Port  Sanitary  Authority's  Hospital,  where  he 
recovered.     No  further  cases  were  reported. 

On  October  18th  the  S.S.  "Biafra"  arrived  at  the  Port  of  London 
from  Hamburg.  The  master  stated  on  oath  that  all  on  board  were  well. 
Upon  medical  inspection  of  the  crew  being  made,  however,  it  was  found 
that  a  negro  was  suifering  from  acute  diarrhoea  with  collapse.  The 
disease  was  regarded  as  cholera  by  the  Port  Medical  Officer  of  Health, 
and  the  patient  was  at  once  removed  to  the  Port  Sanitary  Authority's 
Hospital,  where  he  subsequently  recovered.  The  "  Biafra  "  was  sent 
to  the  Mooring  Station  for  disinfection. 

On  October  21st  the  S.S.  *'  Hamburg  "  arrived  at  the  Port  of  London 
from  Hamburg,  which  she  had  left  on  October  18th  at  11.30  p.m.  On 
the  following  day,  the  19th,  a  fireman  was  attacked  by  cholera  ;  he  was, 
however,  convalescent  on  arrival,  and  was  not  removed  to  the  hospital. 
The  vessel  was  disinfected,  and  was  then  allowed  to  go  on  to  her 
destination. 

The  topographical  situation  of  the  ports  at  which  cases  of  cholera 
were  detected  in  1892  is  indicated  in  the  annexed  Map  XVlf. 

In  addition  to  the  vessels  named  above,  which  were  reported  to  have 
actually  had  cholera  causes  on  board  on  their  arrival,  a  number  of  vessels 
reached  the  ports  of  this  country  on  which  castas  of  cholera  had  occurred 
on  the  voyage.  The  following  may  be  taken  as  an  example  of  this  class 
of  infected  vessel.  The  S.S.  •*  Holdernesse  "  (18  hands),  sailed  from 
Grimsby  on  Tuesday,  August  16th,  at  2  a.m.  Arrived  at  Cronstadt  at 
7  a.m.  on  Thursday,  August  25th  ;  discharged  cargo  and  left  Cronstadt 
for  St.  Petersburg  at  6  a.m.  on  September  2nd,  arriving  at  that  port  at 
11  a.m.  Completed  cargo  and  left  St.  Petersburg  on  Wednestlay, 
September  7th,  at  6  a.m.  The  ship  on  leaving  Grimsby  took  in  water, 
and  on  arriving  at  St.  Petersburg  took  in  a  fresh  supply  from  the  River 
Neva.  On  Wednesday,  September  7th,  whilst  on  watch,  a  fireman 
sickened  with  diarrhwa  and  cramps  (rice-water  stools).  He  somewhat 
recovered,  and  was  on  duty  on  September  1 1th,  but  was  again  suddenly 
seized  with  illness  whilst  on  duty,  and  died  at  4.30  a.m.  on  Monday, 
September  12th.  He  was  buried  at  sea  on  the  same  day  at  7  p.m.  A 
second  fireman  sickened  about  4  a.m.,  on  Monday,  September  12tby 
with  diarrhoea  and  cramps  (rice-water  stools),  and  died  after  receiving 
every  attention  about  11.30  a.m.,  on  Tuesday,  September  13th.  He  was 
buried  at  sea  at  5.30  p.m.  on  the  same  day.  The  master,  on  arriving 
at  Spurn  Point,  about  7  p.m.  on  September  13th,  took  in  a  pilot,  and 
reported  the  &cts  as  above,  afterwards  proceeded  to  the  port  of  Hull, 
arriving  at  the  Boarding  Station  at  about  10  p.m.  The  vessel  was  boarded 
by  H.M.  Costoms  and  the  Acting  Medical  Officer  of  Health.   After  dne 
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App.  a.  yp.  12.   investigation  the  vessel  was  ordered  to  the  Mooring  Station,  in  aceor- 
On  the  Origin      dance  with  the  Cholera  Regulations.     There  were  no  passengers  on 
^Ww^^  ®'    board,  and  as  the  crew  were  necessary  to  navigate  the  vessel,  they  pro- 
Dilfuidon  of         ceeded  with  her  to  the  Mooring  Station  whilst  the  necessary  disinfection 
^dSj^mi^  *  ^^  being  carried  out    The  crew  ultimately  landed,  their  names  and 

addresses  having  been  taken.  A  fresh  supply  of  good  water  was  pro- 
vided, the  bilges  were  disinfected  and  pumped  out,  and  after  undergoing 
thorough  disinfection  the  vessel  was  allowed  to  enter  the  dock. 


Holland. 

On  August  26th,  a  person  who  had  come  by  steamer  from  Altona 
was  attacked  by  cholera  on  his  arrival  at  Rotterdam,  and  died  there. 
Upon  the  same  date  the  S.S.  "  Jason  "  proceeding  from  Hamburg  to 
Cologne,  was  detained  in  quarantine  at  Maasluis  near  Rotterdam,  as  she 
was  found  to  have  six  cases  of  cholera  on  board.  On  August  28th,  a 
Russian  traveller  who  had  left  Hamburg  with  his  family  on  August 
25th  sickened  with  cholera  at  S'Gravenhage  (The  Hague).  The  places 
named  above  are  all  situate  in  the  Province  of  Zuidholland. 

On  August  30th,  a  man  recently  arrived  from  Hamburg  died  of 
cholera  at  Groningcn  the  principal  town  in  the  province  of  that  name^ 
which  is  situate  at  the  north-eastern  extremity  of  the  kingdom. 

In  the  first  week  of  September  a  death  from  cholera  was  recorded  at 
Velzen  in  the  Province  of  Noordholland,  and  shortly  afterwards  the 
presence  of  the  dihiease  was  notified  at  Amsterdam  in  the  same 
province. 

On  September  15th,  a  rag-dealer  living  at  Meerssen  in  the  Province 
of  Limburg  died  from  cholera,  and  on  the  same  date  a  death  from  the 
disease  was  registered  at  Heusden  in  the  Province  of  Noordbrabant. 

On  September  17th,  a  fatal  case  of  cholera  occurred  at  Maarssen,  in 
the  Province  of  Utrecht,  and  a  day  or  two  afterwards,  cai*es  were 
recorded  at  Breukelen,  Nijenrodc,  and  at  Utrecht  in  the  same  province. 

On  September  18th,  a  fisherman  from  Rotterdam  was  attacked  by 
cholera  at  Milliugen,  in  the  Province  of  Gelderland  ;  and  on  the  same 
day  a  soldier  was  seized  by  the  disease  at  Berlicum  in  the  Province 
of  Friesland.  On  the  following  day  (September  10th)  a  case  occurred 
at  Veere  in  the  Province  of  Zceland. 

Thus  within  four  weeks  from  the  notification  of  the  first  case  at 
Rotterdam,  the  disease  had  invaded  nine  of  the  eleven  provinces  of 
Holland.  The  two  remaining  Provinces,  Overijsscl  and  Drenthe,  were 
reported  to  have  been  invaded  on  the  2nd  and  5lh  of  October  re- 
Bpectivelv.  The  diffusion  of  cholera  according  to  time  is  illustrated  in 
Map  XVIII. 

Of  the  cases  of  cholera  which  occuired  during  the  first  half  of 
September,  the  great  majority  are  stated  to  have  arisen  amongst  persons 
either  coming  from  Hamburg,  or  who  from  the  nature  of  their  avocations 
(boatmen,  sailors,  dock-labourers,  &c.)  had  to  do  with  shipping.  In 
addition  to  the  importation  of  cholera  from  Hamburg,  at  least  one  case 
occurred  on  board  a  vessel  coming  from  Antwerp,  bound  for 
Dordrecht. 

Upon  the  introduction  of  cholera  into  Holland,  it  spread  rapidly  over 
a  very  wide  area,  and  it  was  especially  observed  that  this  spread 
followed  the  lines  of  rivers  and  canals,  u^jon  which  the  greatest  trafilic 
from  infected  places  was  carried  on,  and  an  especial  incidence  was  observed' 
to  take  place  on  young  persons  employed  on  ships  navigating  the  rivers 
Maas  and  Vccht,  and  consequently  on  September  2l8t  an  official  warning; 
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was  issued  against  the  use  of  the  waters  of  these  rivers  for  driuking    App.  a.  No. 
purposes. 

From  August  26th  to  December  Slst,  fatal*  cases  of  cholera  occurred 
in  88  communes  throughout  Holland,  of  which  10  were  situate  in  the 
Province  of  Noordbrabant,  10  in  Gelderland,  40  in  ZuidhoUand,  6  in 
Noordhollandy  3  in  Zeeland,  8  in  Uti*echt,  4  in  Friesland,  2  in  Overijssel, 
3  in  Groningen,  and  one  each  in  Drentbe  and  in  Lemburg.  Notwith- 
standing this  widespread  diffusion  of  cholera  in  the  kingdom,  the  actual 
number  of  deaths  was  comparatively  small  in  the  whole  country  amount- 
ing only  to  293,  a  number  equivalent  to  a  rate  of  *6  per  10,000  of  the 
population,  whilst  in  only  four  towns  did  the  number  of  fatal  cases 
reach  or  exceed  ten,  these  towns  being  Utrecht  with  35,  Rotterdam 
with  22,  IJsselstein  with  17,  and  Amsterdam  with  10  deaths. 

In  the  following  Table  XXXV.  is  given  the  number  of  deaths  from 
cholera  recorded  in  the  several  Provinces  of  Holland  from  the  com- 
mencement of  the  epidemic  to  December  31st,  1892,  together  with  the 
mortality  rates  per  10,000  of  the  population. 


Table  XXXV. 


Date  of  first 

Deaths  from  Cholera. 

Provinces. 

recorded  case 
of  Cholera. 

Population. 

Number. 

Rate  per 
10,000  of  the 
Population. 

Zuidholland 

Aug.  26 

987,342 

134 

i'4 

Groningen  -            -            - 

„      30       . 

277,282 

6 

O'i 

Noordholland 

Sept.    7 

860,742 

20 

0-2 

Limbnrg     ... 

„      15       - 

259,593 

1 

0  04 

Noordbrabant 

„      15       - 

516,670 

24 

O'o 

Utrecht       ... 

„      17 

226,847 

79 

3'S 

Gelderland  -            -            - 

„      18 

520,210 

17 

^•5 

ITriealand    -            -            - 

M      18 

336,442 

5 

O'/J 

Zeeland 

„      19 

202,096 

3 

015 

OTerijssel   .            -            . 

Oct.     2 

300,493 

3 

O'l 

Drenthe      ,            .            - 

„        5        . 

134,027 

1 

0-07 

Holland 

— 

4,621,744 

293 

0-6 

From  the  above  Table  it  will  bo  seen  that  the  mortality  from  cholera 
in  Holland  during  1892  was  '6  per  10,000  of  the  population,  and  that 
upwards  of  two-thirds  of  the  total  deaths  occurred  in  the  Provinces  of 
Utrecht  and  Zuidholland  where  the  rates  of  cholera  mortalitj  were  3  *  5, 
and  1*5  per  10,000  respectively,  and  it  was  only  in  these  provinces 
that  the  rate  for  the  kingdom  was  exceeded.  The  number  of  deaths 
irom  cholera  recorded  in  each  commune  of  the  several  pronnces 
of  Holland  is  given  in  Table  E.  annexed  to  this  report.  The 
topographical  position  of  the  communes  invaded  by  the  disease  during 
1892  is  shown  in  Map  XVIII.  and  the  relative  mortality  from  cholera  in 
jthe  several  provinces  in  Map  XIX. 


*  As  no  official  report  on  cholera  in  Holland  during  189ft  has  been  published  to 
the  date  of  writing  it  ii  not  possible  to  give  reliable  figures  with  respect  .to  non-fstal 


isholera. 
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App.  a.  No.  12,  Denmark. 

QdSioffrMof        On  August  29tb,  a  case  of  cholera  was  reported  at  Aarhus  in  the 

^^2~«|™        province  of  Jutland,  in  the  person  of  a  man  who  two  days  previously 

ihQiflraini892;   had  returned  from   Hamburg,   where  he   had  passed  a  night.      He 

y  pr,  Barry,      ^jg^  ^y^^  following  day,  and,  on  August  30th,  a  second  case  occurred, 

)hat  of  a  man  who  had  attended  to  the  corpse  of  the  first  case,  and  had 

acted  as  bearer  at  his  funeral.     This  man  also  died.     In  both  these 

cases  Professor  Salomonsen  made  a  bacteriological  examination  and 

confirmed  the  presence  of  Asiatic  cholera. 

On  August  31st,  at  Fredericia  a  young  man  who  had  just  returned 
from  Hamburg  was  attacked  by  cholera,  but  speedily  recovered.  On 
September  3rd,  a  medical  student  who  was  engaged  at  Professor 
Salomonsen's  laboratory  at  Copenhagen,  in  the  examination  of  the 
choleraic  material  from  the  cases  at  Aarhus,  was  seized  with  cholera, 
from  which  he  recovered. 

Beyond  these  four  cases,  cholera  appears  not  to  have  spread  in 
Denmark. 

Morocco. 

On  August  31st  a  steamer  arrived  at  Tangiers  with  several  persons 
on  board  suffering  from  cholera,  and  of  these  two  died. 

No  further  cases  of  cholera  were  reported  to  have  occurred  in 
Morocco  in  1892. 


Italy. 

On  September  2nd*  a  lady  arriving  from  Hamburg  at  Capri  died  of 
cholera,  and  on  the  9th  of  the  same  month  her  servant,  who  had 
accompanied  her,  died  of  the  same  disease. 

No  further  cases  of  cholera  were  reported  to  have  occurred  in  Italy 
in  1892. 


Norway. 

Two  cases  (both  fatal)  of  cholem  were  reported  lo  have  occurred  in 
Norway  during  the  year.  Both  these  cases  were  reported  by  Her 
Majesty's  Consul- General  at  Christiauia.  The  first  case  was  that  of  a 
seaman  attacked  at  Christiansund  on  September  4tli,  two  days  after  his 
arrival  in  a  vessel  from  Hamburg.  He  died  on  September  6th.  The 
second  case  also  occurred  at  Chnstiansund  on  September  24th,  and  was 
that  of  a  person  on  board  the  Norwegian  S.S.  "  Jarl,"  which  had 
arrived  from  Dordrecht.     This  case  also  proved  fatal. 


AUSTRO-HUNGARIAN  EbCPIRE. 

The  sanitary  administrations  of  Austria  and  Hungary  being  quite 
distinct,  I  propose  to  deal  with  the  progress  of  cholera  in  each  separately, 
commencing  with  Austria,  as  it  appeared  in  that  portion  of  the  Empire 
first  in  point  of  ti]ne« 


^  Despatch  from  Her  Majesty's  Ambassador  at  Rome. 
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(a.)— Austria.  ^^'  -^^ 

According  to  the  official  report*  upon  cholera  in  Austria,  it  appears  ^d  Ftogi^ 
that  the  presence  of  that  disease  in  Russia  and  in  Germany  was  a  source  tSffSSn^ 
of    grave  anxiety  to  the  sanitary  administration  of  the  Empire,  for  Choler»Uiii 
funner  experience  had  rendered  it  certain   that  when  cholera  once  ^y^***"^ 
became  established   in   Germany,   its   introduction   into  Austria  was 
merely  a  matter  of  time.     Accordingly  strenuous  efforts  were  made, 
not  only  to  secure  an  organised  system  of  inspection  on  the  frontiers  of 
the  Empire,  but  by  the  carrying  out  of  sanitary  measures  to.  prepare 
the  country  to  resist  the  spread  of  the  disease  if  once  introduced.     Later 
the  danger  of  the  importation  of  cholera  was  much  iuci'eased  when  it 
oecame  prevalent  in  Hungary. 

The  first  case  of  cholera  in  the  Austrian  portion  of  the  Empire 
occurred  on  September  8th  in  the  town  of  Podgorze,  in  the  departmcmt 
(Politische  Bezirke)  of  VVieliczka,  in  the  province  of  Galicia.  Further 
cases  occurre.i  in  the  same  town  on  the  9th,  1 1th,  12th,  and  13th  of  the 
same  month.  On  September  11th  occurred  the  first  cose  of  cholera 
recorded  in  the  town  of  Krakau,  a  town  of  which  Podgorze  may  be 
regarded  as  a  suburb,  and  from  which  it  is  separated  by  the  River 
Weichsel.  This  case  was  that  of  a  person  living  in  the  Kazimierz 
quarter,  a  pai't  of  the  town  which  lies  close  to  the  Weiehsel,  immediately 
opposite  to  Podgorze.  Withm  the  next  few  days  further  cases  of 
choleraic  sickness  occurred  in  Krakau. 

The  first  cases  were  not  recognised  as  being  due  to  cholera,  as  neither 
the  clinical  symptoms  nor  the  results  of  the  post-mortem  examinations 
were  such  as  to  point  conclusively  to  that  disease,  and  it  was  not  until 
a  bacteriological  investigation  had  been  made  by  Dr.  Erokicwicz  (the 
Medical  Officer  for  the  department)  in  the  Government  laboratory  at 
Lemburg,  that  the  disease  was  found  to  be  indistinguishable  from 
cholera.  The  results  obtained  by  Dr.  KrokicwicK  were  confirmed  by 
Dr.  Weichselbarnim,  the  professor  of  bacteriology  in  the  University  of 
Vienna,  who  was  despatched  to  Krakau  by  Government  to  inquire  into 
the  matter. 

How  and  whence  the  disease  was  introduced  into  Podgorze  is 
unknown,  though  every  attempt  was  made  by  the  authorities  to  trace 
it.  It  is  supposed  to  to  have  been  brought  into  the  district  by  work- 
men returning  to  their  homes  from  either  Russia  or  Hamburg.  It 
appears  probable  that  a  number  of  cases  had  occurred  in  the  Lazarus 
hospital  at  Krakau  before  the  case  at  Podgorze  was  observed.  For 
three  weeks  after  the  confirmation  of  the  first  case,  the  epidemic  in  this 
neighbourhood  was  limited  to  the  two  towns  of  Podgorze  and  Krakau. 

On  September  12th,  an  independent  importation  of  cholera  took 
place  in  Wolowice  in  the  department  of  Gorlice,  situate  near  the 
Austria-Hungarian  boundary.  A  woman  returning  from  America  to 
her  home  at  Wolowice,  landed  at  Hamburg  on  September  3rd,  and 
after  being  subjected  to  medical  supervision  in  that  place  for  five  days, 
finally  reached  her  home  on  September  11th,  and  was  attacked  by 
cholera  on  September  12th.  With  this  case  three  further  cases  in  the 
flame  town  were  connected,  after  which  no  further  spread  took  place  in 
the  neighbourhood. 

In  the  beg^inning  of  October,  when  cholera  had  become  established  in 
Podgorze  and  Krakau,  the  disease  spread  in  quick  succession  to  a 
number  of  other  towns  and  villages  in  the  departments  of  Krakau  and 
Wielicska.  The  following  Table  XXXVI.  gives  a  list  of  these 
places,  with  the  date  of  attadk  in  each : — 

*  See  footnote  {,  page  117,  ante. 
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Table  XXXVI. 

Date  of  First  Case  of 
Cholera. 

Name  of  Parish. 

Xame  of  Department. 

/ 

October   1st    - 

m 

Koscieluiki  - 

^ 

^ 

Krakau. 

*» 

2nd  - 

Zwierzyniec 

• 

- 

»» 

» 

2ud   - 

- 

Debniki 

- 

- 

Wieliczka. 

$» 

2nd   - 

- 

Fiasco w 

- 

- 

» 

f> 

3rd    - 

- 

NIepolmico 

- 

■ 

Bochnin. 

» 

5th    - 

• 

Lusina 

- 

- 

Wieliczka. 

>f 

6th    - 

- 

Ludwinow  - 

- 

•» 

>* 

n 

6th    - 

- 

Dabie 

- 

- 

Krakau. 

*> 

8th    - 

- 

Ujazd 

- 

- 

>* 

»» 

12th    . 

- 

Tyniec 

- 

- 

Wieliczka. 

» 

12th    - 

- 

Piaski-wielkie 

- 

- 

»» 

»> 

17th    . 

- 

Grzegorski  - 

- 

- 

Krakau. 

ff 

18th    . 

- 

Bossocice  - 

- 

- 

»» 

M 

25th    - 

- 

Prokocim    - 

- 

- 

Wieliczka. 

« 

M 

26th    - 

fl» 

Dobczjce    • 

- 

- 

»» 

f> 

31st     - 

" 

Rzaka 

" 

~ 

ft 

With  the  exception  of  Koscielniki  and  Ujazd,  both  of  which  are 
situate  close  to  the  Russian  frontier,  all  the  places  in  the  table  above 
lie  in  close  proximity  to  either  Podgorze  and  Krakau  or  to  the  Biver 
Weichsel.  The  towns  of  Luzina,  Dobczyce,  Piaski-wielkie,  Prokocim, 
and  Bzaka  are  all  situate  near  Krakau -Podgorze,  whilst  the  towns  of 
Zwierzyniec,  Debniki,  Tyniec,  and  Russocice  lie  above,  and  Grzegorski, 
Plaszow,  Dabie,  together  with  the  villages  of  Pastern ik  and  Mszezin  in 
the  parish  of  Niepolomice,  lie  below  Krakau  on  the  River  Weichsel. 
In  all  these  cases  the  disease  is  l)elieved  to  have  spread  from  Krakau 
or  from  Podgorze.  As  regards  Koscielniki  and  Ujazd,  cholera  was 
probably  introduced  directly  from  Russia. 

On  November  2nd,  an  isolated  case  of  cholera  occurred  at  Zachwiejow 
in  the  department  of  Mielec,  where  a  raftsman,  who  had  already  been 
suffering  from  diarrhoea  in  Russia,  died.  In  like  manner  another 
raftsman,  who  had  also  just  returned  from  Russia,  was  attacked  by  and 
died  from  cholera  at  Dabrowka  in  the  Department  of  Nisko  on 
November  4th.    Both  cases  remained  isolated. 

In  the  month  of  November  cholera  appeared  to  have  died  out  every- 
where in  Galicia,  when  a  sudden  outbreak  of  the  disease  was  reported 
to  have  taken  place  in  the  department  of  Husiatyn,  close  to  the  Russian 
frontier  of  East  Galicia,  which  is  here  formed  by  the  River  Zbrucz. 
The  first  case  occurred  on  November  14th  in  the  town  of  Husiatyn. 
The  disease  spread  to  other  towns  lying  near  the  river  in  the  Depart- 
ment of  Husiatyn,  and  later  to  towns  also  situate  on  the  Zbrucz  in  the 
adjoining  department  of  Borszczow,  which  lies  to  the  south  of 
of  the  Husiatyn. 

The  following  Table  XXXVII.  dves  a  list  of  these  places  with  the 
dftte  of  the  first  recorded  case  of  cholera  in  each  :<— 


Drparimmts and- Countirs  iiuaded 

by  Cholera  during 
Jbiirwcke  ended   (Mt.    5^     CID 

"  »  »         JVbv.    S*^     CZ] 


if  CholercL 
-oHungaJy 


^-\»«fc; 
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Table  XXXVIL 


Date  of  First  Case  of 
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Name  of  Parish. 


Name  of  Department. 
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November  14th 

Hasiatyn 

- 

Husiatyn. 

„          15th 

Olchowczyk 

- 

>* 

„          20th 

Szydlowce  - 

- 

it 

23rd 

Sacbodol  (Bednurowka) 

»» 

December    3rd 

Czaniokonco  wielkio 

*  1         »» 

7th 

Kociabinczyki 

"    1            V 

„         22nd 

Zaluczc 

-     Borszczow. 

23rd 

Wierzbowka 

"     i                     ft 

„         23rd 

SiekiercKjnce 

-  1  Hasiatyn. 

24th 

Zielona 

n 

25th 

Sidorow 

»f 

From  Map  XX.  it  will  be  observed  that  all  these  places  are  sitiikte 
close  to  the  Russian  frontier.  The  town  of  Husiatyn  is  divided  by  the 
Biver  Zbrucz  from  the  Russian  town  of  the  same  name,  with  which  it 
is  connected  by  a  bridge.  From  the  above  table  it  will  be  seen  that 
cholera  appeared  almost  simultan'jously  in  Husiatyn  and  in  Olchowczyk, 
a  town  lying  immediately  to  the  north  of  it,  and  shortly  afterwards  its 
presence  was  confirmed  in  Szydlowce  and  Suchodol,  both  of  which 
places  lie  to  the  south  of  Husiatyn.  Tlie  disease  continued  to  spread 
southwards,  attacking  the  various  places  in  the  order  shown  in  the 
table. 

All  the  cholera  infected  districts  in  Table  XXXVII.  with  the  exception 
of  Czarnokonce  lie  close  to  the  River  Zbrucz,  which  here  winds  about 
greatly,  in  some  cases  surrounding  the  places  on  three  sides.  The  river 
iinally  joins  the  Dniester  shortly  after  passing  out  of  Galicia.  There 
can  bo  little  question  that  the  disease  was  directly  introduced  into 
Eastern  Galicia  from  Russia,  special  facilities  existing  for  intercourse 
between  the  two  districts  at  the  time  when  the  invasion  took  place, 
due  to  the  fact  that  the  river  was  at  the  time  frozen  over. 

In  the  Province  of  Galicia  cases  of  Asiatic  cholera  were  confirmed 
during  1892  in  the  town  of  Krakau,  and  in  31  towns  or  villages  situate 
iu  eight  departments.  In  these  U»wns  and  villages  i07  cases  of  cholera 
was  notified,  and  of  these  1 19  terminated  fatally.  These  figures  give 
nn  attack-rate  and  a  death-rate  of  2*7  and  1*6  per  10,000  of  the  popu- 
lation of  the  Province  respectively.  The  number  of  cases  and  deaths 
reported  in  each  parish  is  given  in  Table  E.  (1)  appended  to  this 
report,  and  from  this  it  will  be  observed  that  the  prevalence  of  cholera 
wa»  greatest  in  proportion  to  the  inhabitants  in  Piaski-wielkie  Zalucze 
and  Szydlowce,  where  the  attack  rates  were  257,  199,  and  158  per 
10,000  of  the  population  respectively.  In  no  other  places  did  the 
disease  acquire  epidemic  proportions.  It  is  stated  that  in  no  instance 
did  any  spread  of  cholera  take  place  from  Galicia  to  any  other  part 
of  the  Empire  or  to  any  of  the  adjoining  foreign  states. 

In  the  Province  of  Bohemia  one  case  of  cholera  was  imported  to 
Wrabsko  near  Pisek  on  October  15th,  in  the  person  of  a  mason 
returning  from  Hungary,  but  here  no  further  spread  took  place.  In 
like  manner  a  case  was  imported  by  a  raftsman  returning  to  Sa1>ofzcn 
near  Pottau  in  the  Province  of  Steiermark,  but  here  the  disease  did  not 
spread  beyond  his  own  family.  In  Vienna  four  cases  only  of  cholera 
were  confirmed  in  October,  all  traced  to  Hungary.  From  none  of  theso 
did  any  further  cases  arise.  The  total  number  of  cases  of  cholera  in 
the  Austrian  portion  of  the  empire  in  1892  amounted  to  214,  of  which 
126  proved  fatal.    Of  these  cases  207  attacks,  with  1 19  deaths,  occurred 
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App.  a.  No.  12.  in  Gialioia,  4  attacks,  3  deaths  in  Lower  Austria,  2  fatal  attacks  in 

On  ihe  Origin  Steiermark,  and  one  fatiil  attack  in  Bohemia. 

fhe  wSJm  **'        ^^®  number  of  cases  and  of  deaths  from  cholera  recorded  as  having 

Diffusion  of  occurred  in  each  Department  of  Austria,  together  with  the  population 

by  i&!!to^*'  o^  ^^e  Departments,  are  given  in  Table  XXXVIII. 

Table  XXXVII. 

Statistics  of  Cholera  in  the  Several  Departments  (Politische 

Bezirke)  of  Austria  during  1892. 


Province. 


Deportment 

(Politische 

Bezirke). 


Date  of 

First 

I  Recorded 

I    Case  of 

;  Cholera, 

18l>2. 


Number  of 

• 

Recorded 

1 

Popula- 
tion 
(Census 

Cholera 

u 

1890). 

. 

i 

1 

1 

1 

Rate  per 

10.U00 

Population, 

Cholera 


OB 


ii 


Galizicn  • 


BOhmen  • 
St«iermark 
Nieder  Oeatcr 

rcich. 
Giilizien  - 


Totals 


Wicliczka      - 
Krakau  (City) 
Gorlice  - 
Krakau  (Dis- 
trict). 
Bochnia 
Pisek  - 
P*»ttan    - 
Wien  (City)  - 

Mieltio  - 
Nisko  - 
Husiatjn 
Borssczow     - 


Sept. 


Oct. 


8 
11 
12 

1 

3 
15 


>* 


I 


10 
1 
1 
G 

1 
1 
1 
1 


Nor.  2  ! 

..  4  ' 

..  1*  , 

Dec.  22  I 


1 
1 
U 
2 


104,722 
7*.5S« 
7».e70 

73;wi 

101.101) 

75.707 

7{»,150 

1,304^48 

71.200 

60.?70 

89,377 

106,765 


35  '  2,280,577 


82 

42 

4 

10 

9 
1 
2 

4 

1 
1 

43 
15 


207 


49 

23 

2 

8 

4 

1 
2 
8 

1 

1 

2i 

9 


I 


O'S 

0*9 

Lo-/] 

0'2 
0*03 


I 


I 


A'9 

0'»S 
¥'/ 

0*4 

O't 
O'Oi 


[OV]  '  [ov] 


4'» 
^•4 


0'8 


69' g 

6%' 6 
SO'O 
60'0 

4}'A 


6o'o 


119 


o'g    I    0*6        a7'6 


(b.)  Hungary, 

From  the  official  records*  it  api>ears  that  special  measures  for 
combating  cholera  were  taken  in  the  Hungarian  portion  of  the  Empire 
earlj  in  July  on  similar  lines  to  those  already  referred  to  as  having 
been  adopte<l  in  the  Austrian  portion  of  the  Empire.  On  the  appearance 
of  cholera  in  Galicia  early  in  September  further  steps  were  taken.  For 
the  defence  of  the  frontiers  forty-eight  stations  in  all  were  established 
upon  the  Gulician,  Bukovinian  and  Koumaiiian  froutiei*s,  through  which 
all  persons  entering  Hungary  had  to  pass,  and  where  they  submitted  to 
medical  examination.  Towards  the  end  of  September  several  persons 
were  attacked  at  Budapest  with  symptoms  suspicious  of  cholera,  but  it 
was  not  until  September  26th  that  the  bncteriological  examinations 
(which  had  been  made  in  every  instance)  confirmed  the  existence  of 
cholera  in  a  case  which  occurred  on  that  date.  Between  Septemlier 
28th  and  30th  eleven  more  cases  of  cholera  were  recorded  at 
Budapest,  and  from  the  last-named  date  onward,  cases  occurred  in 
increasing  numbers  until  October  6th,  on  which  day  forty-five 
persons  were  reported  to  hiu-e  been  attacked  by  the  disease  in  that 
city.  The  earliest  cases  are  said  to  have  occurred  amongst  workmen 
engaged  in  unlouiling  hides  from  Hamburg. 

Between  September  26th  and  October  5tli  cases  of  cholera  were 
reported  from  several  towns  and  villages  lying  on  the  Danube  and 
situate  in  the  counties  of  Fejer,  of  Pest-Pilis-Solt-Kis-Kun,  and  of 
Tolna,  which  are  all  below  Badapebt. 

In  the  course  of  the  four  weeks  October  6th — November  2nd, 
conaiderable  extension  of  the  disease  took  place  in  Hungary  In  the 
first  instance  it  spread  down  the  Danube  to  its  junction  with  the 
River  Theiss  (Tisza)  and  invaded  towns   and  villages  situate  in  the 


*  See  footnote  *^,  page  117,  ante* 
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counties  of  Baranya,  Bacs-Bodrog  and  Torontal.  On  reachin«]f  the  App.a. 
Theiss  cholera  spread  up  that  river  and  its  navigahle  tributaries  the 
Bega,  the  Maros,  and  the  KOros,  affecting  towns  and  villages  in  tlio 
counties  of  Bacs-Bodrog,  Torontdl,  Temes,  Csongrdd,  Arad,  B^ko.<  and 
Jdsz«Nag7-Kun-Szolnok  situate  on  one  or  other  of  the  ubove-minied 
rivers.  In  the  meantime  a  further  extension  of  the  disease  took  place 
up  the  Danube  to  the  counties  of  Esztergom,  Komaron,  Gyor,  Hont, 
Sopron  and  Pozsonj. 

From  Map  XX.  in  which  the  march  of  cholera  in  Austro-IIiin;rary 
is  illustrated,  it  will  be  observed  that  with  very  few  exceptions  the 
towns  and  villages  attacked  by  cholera  in  1892  in  Hungary  weix'  situate 
on  the  rivers  named  above,  the  only  notable  exceptions  to  be  ol>scrve<l 
being  places  situate  in  the  mountainous  counties  of  Lipto,  Turocz,  and 
Trencsen  to  which  the  first  cases  are  reported  to  have  been  introduced 
by  workmen  returning  to  their  homes  from  Budapest. 

In  Tables  XXXIX.  and  XL.  the  statistics,  of  cholera  in  the  several 
counties  (v^rmegyek)  and  municipal  towns  (varosok)  of  Hungary  during 
1892  are  given. 

Table  XXXIX. 

Statistics  of  the  Cholera  Epidemic  in  the  several  Cduxties 
(Vabmegyek)  of  Hungary  from  its  commencement  to  Dece!i»l>er 
31st,  1892. 


s  •  i 

0   u 

i^ 

Total 
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recorded 

10,000  of  the 
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Cholera. 

1 
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1  f -s 

-a  > 

3  "^^ 
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OO 
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• 
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• 

• 

4) 
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"A 
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< 
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Arad     -            -            - 

301,.545 

1 

11 

1 

7 

0-4 

'     0-2 

6d'6 

Buc8-Brodrog    - 

573,114 

17 

153 

lt)3 

2-7 

1    '/a 

'  C7'4 

Haranya 

298,218 

3 

41 

22 

1-4 

0-8 

53-6 

Bars      ... 

152,910 

2 

6 

4 

0-4 

0-3 

660 

B6kd8    - 

258,386 

2 

3 

3 

01 

01 

— 

CsoDgrad 

164,340 

5 

18 

8 

0-8 

0-5 

01 '6 

Esztergom 

78,378 

11 

90 

36 

11'5 

40 

40-0 

Fejer     - 

194,907 

12 

92 

48 

4-7 

.     -J'T) 

33'i* 

GyOr     - 

92,992 

2 

10 

4 

1-1 

0-4 

40' 0 

Hont     - 

107,743 

1 

8 

5 

0-7 

0-5 

6^-3 

Jasz-Nagy-Kun-Szolnok    ' 

318,475 

10 

48 

26 

1-5 

0-8 

34'2 

Krassd-Szor^my 

407,635 

2 

8 

3 

0-07 

0-07  ' 

Komaron 

146,428 

2 

28 

10 

1-6 

0-7 

Jr^Tt 

LipU5     - 

76,850 

11 

44 

23 

5-7 

oO 

•    32-3 

Pest-rilis-Solt-Kis-Kun 

684,298 

28 

151 

100 

2-2 

i-r, 

66-3 

PozBony 

278,959 

8 

7 

5 

0-3 

0-2 

7/-.5 

Sopron  ... 

232,389 

5 

88 

19 

1-6 

0-8 

300 

Temes  • 

375,296 

5 

8 

7 

0-2 

0-2 

S7'3 

Toloa    ... 

252,098 

8 

84 

28 

1-8 

0-9 

67-6 

Torontal 

570,802 

28 

458 

252 

8-0 

33-0 

Trenc86n 

258,769 

3 

18 

18 

0-7 

Oi) 

72' >i 

Tiir<5ci  - 

49,979 

1 

1 

1 

[0-2] 

[0-2] 

— 

Veaxpr&n 

215,280 

2 

6 

6 

0-3 

0-3 

.— 

Zempl^ 

299,497 

1 

1 

I 

[0-03] 

0  03] 

— 

Zolyom 

112,418 

I 

6 

4 
738 

0-5 

0-4 

66-6 

Total  . 

M91,701 

166 

1,278 

1-96 

112 

37 '3 

o  2 
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Table  XL. 

Si  ATisTics  of  Cholera  recorded  in  the  several  Municipal  Towns 
(Varosok)  invade<l  by  tliiit  Disease  during  1892. 


Name  of  Municipal 
Town. 


Arad  - 

liaja  - 

Budapest 

PanscoYa 

Sclmeczbauya 

Pozaony 

Szeged 

TemseTar 

Ujvidek 

Zouibor 

Totals  of  10  Muni- 
cipal Towns. 


} 


Total  recorded 

Kates  per  10,000 

c| 

Cholera 

of  the  Population. 

^& 

Population. 

a  S 

-• 

•               1 

Attack; 

<0 

Q 

Attacks 

Deaths 

Pcr-cei 
to  Atl 

42,052 

2 

1 

0-5 

[0-5] 

50-0 

19,485 

1 

6 

:i'7 

3't 

85-7 

491,938 

889 

499 

IfS't 

iO'1 

56-1 

17,948 

1 

1 

0-6'] 

[0-6] 

15,2S0 

1 

1 

[0-7: 

— 

52,411 

'         3 

2 

0-6 

0-4 

— 

85,569 

■       38 

28 

4-4 

S'S 

73-7 

39,884 

8 

3 

ii'O 

0'7 

37-5 

24,717 

8 

6 

3-2 

2-4 

750 

26,43.') 

1 

1 

1     [O-/,] 

1 

U^-4] 

1 

815,719 

'     958 

548 

6-7 

1 
57-2 

From  the  above  tables  it  will  be  seen  that  in   J  892,  1G6  towns  and 
villages  situate  in  25  counties,  and  ten  municipal  towns  were  invaded  bv 
cholera,  that  the  total  number  of  attacks  was  2,231,  and  that  of  these 
1,281  were  fatal.     These  figures  are  equivalent  to  an  attack-rate  of  3*0 
and  a  death-rate  of  1*75  per  10,000  cf  the  population  livin<^  in  the 
invaded   counties  and   towns.     Of    the   25   counties    invaded    duiing 
1892  upwards  of  half  the  total  deaths  (733)  recorder!  took  place  in   the 
three  counties  of  Toi-ontal  (252)  Bacs-Brodro^  (1^^3)  iind  Pest-Pilis- 
Solt-Kis-Kun  (100),  where  the  rates  of  choleia  mortality  were  4-1,  1  '8, 
and  I'o  per  10,000  of  tiie  population  resiM'ctivel}-.     Kxccptionally  high 
mortality  from  cholera  as  compared  with  the  mean  rate  for  the  invade<l 
districts  were  also  recorded  in  the  counties  of  Esztergom  (4*0)  Lipto 
(3  "2)  and  Fejer  (2-5).     Of  the  ten  munici]ml  towns  Budapest  only 
suffered    from    any    serious    outbreak     of    cholera.      Here    bet  ween 
Septemb<*r  26th  and  December  31sr,  889  attacks,  of  wliich  499  proved 
&tal,  wen?  recorded,  these  figures  being  equivalent  to  an  attack-rate  of 
18*1  and  a  death-rate  of  10*  1  per  10,000  of  the  jwpulation.     In  the 
following  Table  XLI.,  the  daily  record  of  chobra  attacks  and  deaths  in 
Budapest  is  given,  and  from  this  it  will  be  seen  that  the  maximum  both 
of  daily  and  weekly  attacks  occurred  in  the  second  week  after  the 
introduction    of    the   disease   into   the  city,   when   201    attacks   were 
recorded  ;  and  that  aflcr  the  second  week  the  number  of  cases  gradually 
declined,  reaching  the  minimum  at  the  end  of  D<K:ember.     Cases  of 
cholera,  however,  continued  to  occur  at  Budapest  until  the  first  week  of 
February  1893,  the  last  case  being  recorded  on  .February  6th.     The 
total  number  of  cases  recorded  at  Budapest  from  September  26th,  1892, 
to  February  8th,  1893,  was  935,  of  which  525  proved  fatal. 
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Table  XLI. 

Daily  Record  of  Cholera  Cases  and  Deaths  during  1892  at 

Budapest. 


Day  of 
MoDth. 


Sept.26 

„  27 

„  28 

n  29 

..  30 

Oct.    1 

„  2 

M  3 

„  4 

,.  5 

„  6 

„  7 

»  » 

M  10 

„  11 

,y  12 

«  13 

»  U 

„  15 

„  16 

„  17 

„  18 

»    19 
„  20 

,.  21 
»  22 
„  28 
„  24 
n  25 
„  26 
„  27 
„  28 
.,  29 
»  80 
„  81 
Nov.  1 

„     2 

w     8 

»  5 

n  6 

»  7 

„  8 

,,     9 
„   10 

M   11 

yf    12 
»   13 


Number 

of 
Cholera 


s 


1      — 


3 

1 

5 

3 

3 

2 

12 

1 

13 

12 

19 

8 

24 

8 

33 

18 

45 

21 

25 

19 

25 

12 

80 

18 

27 

12 

29 

16 

21 

19 

24 

16 

27 

9 

24 

11 

19 

12 

38 

17 

19 

15 

26 

11 

29 

18 

20 

15 

15 

11 

10 

17 

17 

6 

17 

8 

16 

10 

14 

4 

16 

10 

11 

11 

11 

7 

20 

5 

18 

8 

13 

12 

18 

12 

8 

7 

15 

2 

18 

6 

12 

10 

7 

5 

6 

1 

5 

6 

9 

I 

6 

8 

2 

4 

Week 
ending 


Namber 

of 
Cholera 


00 


1 
1 

Number 

.   of 

Day  of 
Mouth. 

Cholera 

OD 

OD 

.4 

a> 

•H 

s 

s 

o 

o 

Week 
ending 
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Number 

of 
Cholera 


<3 


•3 

4) 

Q 


I   J      N 


l-Oet.    2 


J 


»» 


13 


37        19 


201  :     99 


») 


16 


» 


23 


i< 


» 


30 


►  Nov.   6 


» 


13 


171 


145 


95 


102 


105 


104 


56 


52 


47 


80 


tt 

tt 
if 

it 
it 
ti 
it 
it 
a 
ti 
it 
n 
a 
a 


Nov.14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

»     30 

Dec.  1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
81 


» 
>» 
it 
a 
it 
i» 
It 
If 
i» 
II 
a 
II 
II 
11 
>i 
II 
II 
II 
i> 
II 
1* 
it 
n 
It 
II 
II 
II 
II 
II 
II 


4 
2 


1 
1 
8 
1 
2 


1 
1 
1 


1 


8 
1 


—  I     1 


1 
I 


2 ;  — 


1    — 


1 
1   — 


1 


8 

1 

4 

10 

I 

5 
3 
3 

4  '     4  I 

3  I     2   I 

1 

2 

3 

1 

1 

2 


1 
3 
1 
7 
2 
5 

1    J 


1 


-Nov.  20 


II 


27 


}>Dec.   4 


r 


II 


11 


-^•\ 


it 


18 


II 


25 


1 


II 


31 


Total  - 


34 


15 


9 


8 


889 


20 


10 


8 


8 


499 


*  Six  days  only. 
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ipp.A.Nai2.  From  the  foUowmg  Table  XLII.  (for  which  I  am  indebted  to 
M.  Ji-sef  Korosi),  in  which  are  given  the  mortnlitj  statistics  of  cholera 
ivcorded  in  the  city  of  Budapest  during  the  several  epidemics  that  have 
occurred  there  since  1831,  it  will  be  seen  that  both  the  total  number 
and  I  lie  proportion  per  10,000  of  the  population  were  less  in  the  epidemic 
of  1802-93  than  in  any  previous  epidemic,  but  that  the  recorded  fatality 
(56*1)  was  greater  than  that  observed  at  any  former  epidemic  period 
except  that  of  1831,  when  the  per-centnge  of  attacks  to  deaths  was 
r)7-l. 


n  the  OriiHn 
id  HmfTPOss  of 
le  Westom 
liffusion  of 
holera  in  ld!i2 ; 
y  Dr.  Barr/. 


Table  XLII. 


Showing  the  Total  Number  of  Cjidleka  Attacks  and  Deatus 
recorded  in  tho  several  Cholera  Epidemics  in  Budapest  since 
1831  with  the  Rates  per  10,000  of  the  Population. 


Year. 


Dato  of 

ConiinciiccmGnt 

of  EpiJemic. 


NuhiIkt  of 
'  Recorded 
;     Chuleru 


Rnto  )>cr 

10.04)()  of 

Population. 
Cholera 


Date  of  Tcrroinution  of  Epidoiaic. 


•e 


<      !     - 


I      £ 


3 


!  *^  ae 

'     •  Si 

•*-  S3 

I 


1831     •  i  July  II 


1S51-65  !  <)fri)bor5 


1800 


1 
18WJ    -     S«'ii-.-.'mUT*j 


Septcmlx 


'r20  .-! 


rPest 
Budu 


;2.4."»0    l,o2«»       ,%-■}        **»* 
2,4<X»     1.2M»       6ij       itiX 


Budnpcsl 


XovemlxM*  ISo."; 


I 

rivst 

I  Buthi 
I  Thida 


-  ;  ■l.'-.'iO    2,7Bi>       ^Sl^       J.'»T 


S.iViO    1,8  W       S/a  i     /6f) 
1,177  I    507       V.W'.'         f/6 


I)Ost 


I.W7  '2;jr>5       .';.;       /.^ 


Pest 
Buda 


-  |Hb2    1,'»U       .V       /•*'•' 


57' f 


&*'S 
3^'S 


*t 


If  — 

4i    t 


I 


l^W      o:h»      /vy       *J  I    ^J*.5 


I{udni)e.st 


.iH322  '2.  IS.';       ,■/«.       mz 


ScjitemlKT  30. 1673.  Budai)eMt 
Novcmljer  2S  ,, 


-  1 5.i:>i4  '2,.ms      ^^v       /// 


-  ;  1,322  ,     .'iiW        S(i         1.S 


46'7 


1502  ••:»  i  S.'i ;  ■ml;ir2il-  :  K»'hi-uary  rt,  ISW 


•• 


*MT)       h'lTi 


fs 


4^5 
^i'7 


in  I    i^'/ 


From  tho  oiTuijil  Kei)oit  on  Cholera  at  ]}iidapc>t,  by  Professor 
LudN\-i.i;  (iebhardt,*  it  ajipeai-sthat  the  use  of  Danube  water  was  n-giu'ded 
to  h:i\«'  i^fM»n  thp  chief  la(:t,':»r  in  causin<^  the  spread  of  the  disra?c  in  that 
city,  it  b.-irig  stated  that  cholera  attacked  for  the  most  jiart  such  persons 
as  liail  drunk  Danube  water,  whether  lihered  or  uiililterrd,  whilst,  on 
the  other  hand,  ilios?c  who  had  ubtaine<l  their  water  supply  from  spiincs, 
or  who  had  boiled  the  water  obtained  from  the  public  supply,  j^onerally 
enjoyed  immunity.  The  level  of  the  ground  water  nnd  the  cin*um- 
Mances  uf  the  soil  were  not  considered  as  having  exercised  any  influence. 

In  tho  following  Table  XLIII.  the  character  of  the  water  used  by 
persons  attacked  by  cholera  at  Bud2i|H'St  in  1892-3  is  given  so  far  as  it 
could  b(>  as(rertaiiied.  It  is  to  be  noted  that  there  are  no  data  available 
as  to  the  number  of  persons  using  water  of  one  or  another  character 
who  were  not  attacked  by  cholem. 


*Sce  note  §,  page  117,  anU;^ 
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Table  XLIII. 


Showing  the  Character  of  the  Water  used  by  Persons 
attacked  by  Cholera  nt  Budapest  1892-93. 


Character  of  Water  used. 

Number  of 
Persctns. 

fUnfiltered    - 
Public  supply           •           -  •« 

[Filtered 

• 

- 

356 

406 

Water  drawn  from  R.  Danube 

- 

- 

78 

Spring  water  -••--. 

- 

- 

8 

Source  of  water  supply  not  known    •           •           « 

• 

- 

87 

Total 

935 
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The  chief  centres  of  the  disease  in  Hungary  (exclusive  of  small  farms 
<fec.)  are  given  in  Table  XLIV. 


Table  XLIV. 

Table  showing  the  severnl  Towns  and  Villages  situate  in  Hungary 
in  which  Cholera  was  exceptionally  prevalent  during  1892. 


County. 

Town  or  Village. 

Popula- 
tion. 

Number  of 
recorded 
Cholera. 

Rate  per  10,000 

Population 

Cholera. 

jer  cent,  of  re- 
tack  •*  Fatality.*' 

i 

OS 

O 

• 

on 

1 

GO 

1 

■ — ■  ■♦* 

^  o 

Arad 

Uj-Panat  . 

! 
2,098 

11 

7 

52-6 

33-3 

636 

Bacs-Bodrog" 

Ada 
Sz6uta 
!  Szantova  - 
Zenta 
Titel 

9,693 
5,008 
3,358 
26,000 
4,314 

17 
20 
14 
88 
35 

12 
12 
10 
24 
22 

i7'5 
40-0 

41-7 
J  4' 6 

1S'4 
24' 0 
29  9 
9-2 
51'Q 

70-6 

71-3 
63-2 
62-9 

Baranya 

Mohacs    • 

14,468 

38 

19 

26-3 

i3'4 

oQ'O 

Esztergom  -X 

Tath 
Rarisap 

937 
1,330 

21 
34 

10 
9 

224'0 
233' 6 

106' 0 
67-7 

47-7 
26-3 

• 

Fejer 

Krcsi        • 

Erd 

Bacz-Almas 

5,670 
3,337 
3,603 

27 
30 
12 

12 

)6 

7 

47-5 
90-0 
33-3 

21-1 

4^-0 

19'4 

44-3 
33-3 
36'3 

Jasz  -  Nagy- 
Kun-Szolnok. 

Szolnok    - 

20.640 

31 

20 

46-5 

9'7 

3S'9 

Komarom     • 

Guta 

7,088 

18 

7 

S5'4 

9'9 

3S'^ 
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I>iffi»;on  of 
Choleniin]%02: 
bj  I>r.  Butt. 


Coantj.       .    Town  or  Village. 


Popula- 
tion. 


Xamber  of    Eate  per  10,000     *o  ^ 
recorded  Population      .   «:^ 

Cholera  Cholen  j    g : 

:  si 


X 

a* 

X 


14 


Lipt'j 


r    Liszk<5falu 
"  \  j  Lipto- 


Tepla 


I 


Pest  -  Pilii-  j^l  Uszod  •    - 
Solt  -  Kia-  I  ■  XagT-Tetcny 
Kun.  -{  .  Fokt<5 

Soroksar  - 


Sopron 


ToroDtal 


Trenc«*en 


I 


J 


\9    ^  _ 

acz    -    - 


'Kapurih'  - 

X. — Becskerek 
M.— Ittebc 
hzerb-Ittfhe 
Szerb-Araddcz 
Toba 

Sebestjcnfulii 

Budapest  - 
Szeged 


l,o30 
703 

2,372 

2,426 

-3,542 

12,147 

14,600 


14 
11 

15 
15 
13 
24 
13 


-5 
5 

8 

5 

-  6 

16 

10 


fJC'o 

633 
ftl'9 
JI5-7 
19' s 
6-9 


30- 
71 

33- 

sa- 
fe 

13 


t 

2 

6 
9 
2 


6-9 


33-: 

i  .;5*j 

'  5:i-3 

'  333 

'  46-2 

66-6 

77  O^ 


■f.,r.00    -  31         15        J/- 7  250  \  J^ 


21,9.'?  4 
2,243 
4.H02 
1,896  I 
1,695 


C4 
20 
28 
179 
17 


333        15 


491,938 
85,569 


889 
38 


33 

13 

19 

114 

5 

10 

499 
28 


S9'2 

SJ'3 

9.y,'0 

ft/0 '3 


.y*0'0 


4'4 


iJ'O 
3S'0 
390 
dOfO 
29'3 

300' 0 

iO'1 
3-3 


Jf6 
6S'0 

67-7 
63'7 
29'4 

66'6 
S6'f 


Of  all  places  in  Hungary,  the  villa«:c  of  Szorb-Aradacz  in  proportion 
to  its  population  suffered  the  most  severely.  This  villaj^c  wliich  has  a 
population  of  1,896  is  situate  in  the  county  of  Torontal  on  the  Eivor 
Thei£8,  and  here  179  attacks,  of  which  114  were  fatnl,  were  recorded  in 
tlie  course  of  some  four  weeks,  these  figures  being  equivalent  to  an 
attack-rate  of  944  and  a  death-rate  of  601  per  10,000  of  the  i)opulation. 
As  to  the  circumstances  of  this  outbreak  no  data  have  been  received  in 
this  country. 

The  statistics  of  cholera  in  the  several  towns  and  villages  of  Hungary 
are  given  in  Table  E.*  (2)  appended  to  this  repoil,  and  llie  relative 
mortality  from  cholera  in  the  several  counties  and  municiiwl  towns  is 
shown  graphically  in  Map  XXI. 


United  States. 

On  August  Slst,  the  S.S.  "Moravia"  arrived  at  New  York  with 
immigrants  from  Hamburg.  The  vessel  'had  left  Hamburg  on  August 
1 8th,  with  368  steerage  passengers,  and  of  these  22  were  reported  to 
have  died  of  cholera  on  the  voyage.  The  first  death  occurred  on  August 
19th,  and  the  hist  on  August  29th.  Upon  arrival  all  on  board  were 
apparently  in  good  health.     The  vessel  was  at  once  placeil  in  quarantine, 


*  By  the  kindnens  of  M.  Jo8ef  Kdrosi,  the  Director  of  Municipal  Statiatica  at 
Budapest,  I  am  enabled  to  include  in  this  table,  as  regards  the  majority  of  the  in- 
faded  counties,  the  dates  upon  which  the  first  cases  of  cholera  were  observed.  This 
Information,  which  was  specially  obtained  from  the  Hungarian  Ministiy  of  the 
Interior,  reached  me  too  late  to  be  incorporated  in  the  text  of  this  report. 


Mortality  per  IG^ 

Under  O-  75  w*  shewing  the  Distribution,  of  CTtolerfv 
1'5  tt>  3-0  XMrtalify  in  the  several  Departments  and 

of  Altera  ffu^  ~^' V 


aiid  the  removal  of  the  immigrants  to  the  New  York  quaraDtinc  station  ^^^'  A^'o. 
at  Hoffman's  Island  ordered.  Further  cases  of  cholera  snbsequently  OnthoOrigii 
occurred  amongst  the  passengers  on  board  this  vessel.  The  Wcwiern* 

In  view  of  the  danger  of  the  importation  of  cholera  to  the  United  ^u/}****'"  ^L 
States  by  means  of  immigrants  from  infected  countries  stringent  quaran-  by  Dr.  Bany 
line  regulations  were  imposed  by  a  Circular,  dated  September  1st,  issued 
by  authority  of  President  Harrison.  Acconling  to  this  Circuhir  it  w«is 
ordered  **  that  no  vessel  from  any  foreign  port,  carrying  immigrants, 
**  shall  he  admitted  to  enter  at  any  port  of  the  Unite<l  States  until 
"  said  vessel  shall  have  undergone  a  quarantine  detention  of  twenty 
"  days  (unless  such  detention  is  forbidden  by  the  laws  of  the  State, 
*'  or  the  n»gulations  made  thereunder),  and  of  such  greater  number  of 
'*  days  as  may  be  fixed  in  each  special  case  by  the  State  Authorities." 

This  circular  was  to  take  immediate  effect,  except  as  regard  vessels 
already  afloat,  such  vessels  to  be  made  the  subject  of  special  considera- 
tion. The  effect  of  the  issue  of  this  circuhir  was  practically  to  suspend 
further  shipment  of  immigrants  for  the  United  States. 

Between  September  1st  and  September  16th  six  other  vessels 
"  infected  "  or  "  suspected  to  be  infected  "  with  cholera  arrival  at  New 
York.  The  following  were  the  vessels  in  question :  "  Rugia»"  Nor- 
mannia,"  **  Heligoland,"  **  Wyoming,"  "  Scandia,"  and  *•  Bohemia,"  all 
hailing  from  Hamburg,  with  the  exception  of  the  '*  Wyoming,"  from 
Liverpool.  All  these  vessels,  with  the  exception  of  the  "  Heligoland," 
carried  immigrants,  and  had  sailed  prior  to  the  issue  of  the  President's 
Circular.  Each  of  these  vessels  was  placed  in  quarantine  upon  its  arrival, 
but  the  accommoilntion  at  the  quamntine  stations  at  Swinburne's  Island 
and  at  Hoffman's  Island  was  found  to  be  insufficient  for  the  lar<re  number 
of  persons  to  be  dealt  with — the  "  Scandia  "  alone  had  27  cabin  and  981 
steerage  passengers,  to«];ether  with  a  crew  of  77  }ian<ls— and  much  hard- 
ship and  discomfort  had  to  be  undergone  by  the  passengers  on  some  of 
the  vessels,  especially  those  brought  by  the  "  Normannia,"  a  vessel 
which  an'ived  at  New  York  on  September  3rd.  In  order  to  provide 
adequate  accommodation,  the  State  acquire<l  Fire  Island  as  an  additional 
quarantine  station,  but  the  inhabitants  of  the  island  and  neighbouring 
mainhind  offered  an  armed  resistance  to  the  lamling  of  passengers,  and 
it  was  not  until  the  militia  had  been  called  out  that  this  resistance  could 
be  overcome. 

The  total  number  of  cases  of  cholera  reporte<l  to  have  occurred 
amongst  persons  arriving  at  New  York  by  the  seven  vessels  referred  to 
above  were  72  in  n'unber,  and  of  these  4-1  proved  fatal  (I  in  August  and 
43  in  September). 

Prior  to  the  arrival  of  these  vessels  at  New  York,  76  deaths  from 
cholera  had  occurred  at  sea:  on  the  "  Moravia"  22,  "Normannia"  5, 
"  Rugia  "  4,  "  Bohemia"  11,  and  "  Scandia"  34. 

The  first  case  of  cholera  on  land  in  the  Unite<l  States  occurred  in 
New  York  City  on  September  Gth  six  days  after  cholera  had 
appeared  in  the  liarl>our,  but  the  announcement  was  delayed  until 
S>eptem1)er  14th,  by  which  date  seven  cases  in  all  had  occurred,  of 
which  six  had  proved  fatal.  This  delav  was  stated  to  be  due  to  the 
time  required  for  the  bacteriological  examination,  the  presence  uf  the 
comma  st)irillum  being  made  the  diagnostic  test  in  all  cases.* 

Only  10  cases  of  cholera  were  recorded  to  have  taken  place  in  New 
York  during  1892,  and  of  these  the  last  case  occurred  on  September 
29th.     Of  the  10  persons  attacked  9  died. 

*  Sixteenth  Annual  llvport  of  the  Board  of  Htaltfa  of  the  State  of  New  Jeney, 
1898,  p.  493. 
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On  September  18tb,  at  New  Brunswick  in  New  Jersey,  a  man  in 
charge  of  a  canal  boat  died  of  cholera,  having  been  attacked  by  the 
disease  the  previous  day.  This  man  had  brought  liis  boat  to  New 
Brunswick  from  New  York  Harbour,  where  it  had  been  lying  for  a 
month,  on  September  16th. 

In  October  five  suspected  cases  of  cholera,  of  which  two  proved  fatal, 
>vere  reported  to  have  occun'ed  at  New  Grahaick,  a  suburb  of  North 
Tonawanda,  in  the  State  of  New  York. 

The  total  cases  of  cholera  recorded  as  having  occurred  in  1892  in  the 
United  States  were  88  in  number,  and  of  these  56  were  fatal.  They 
were  distributed  as  follows  : — 


Attacks. 


Deaths. 


New  York  City 

New  York  Bay 

Grahaick  (New  York) 

New  Brunswick  (New  Jersey) 


ID 

9 

72 

44 

5 

2 

1 

1 

88 

56 

Servia. 

Towards  the  end  of  October  Servia  was  invaded  by  cholera  from 
Hungary,  and  subsequently  a  few  cases  occurred  in  towns  situated  on 
the  banks  of  the  Danube,  but  there  was  no  serious  extension  of  the 
disease  in  the  country  during  1892.  Cholera  first  appeared  at  Semendria 
on  October  7/19,  and  was  from  thence  transmitted  to  Belgrade  on 
October  12/24.  At  Semendria  seven  attacks,  of  -which  five  proved 
fatal,  were  reported  to  have  occurred  during  1892.  At  Belgrade  18 
persons  were  reported  to  have  beeu  attacked  by  cholera  up  to  Movember 
10/22,  after  which  no  further  cases  are  said  to  have  occurred.  Of 
the  18  persons  attacked,  12  died.  During  October  and  November  the 
iippearancc  of  six  cases  of  cholera  was  reported  amongst  workmen  at  the 
Iron  Grates,  of  which  two  were  fatal.  The  only  other  town  in  Servia 
report wl  to  have  been  infected  by  cholera  was  Dragojevatz,  a  town 
situate  in  the  county  of  Podringe,  and  lying  to  the  south  of  and  in 
direct  railway  communication  with  Belgrade.  At  this  place  two  isohited 
4ittacks  attributed  to  cholera  took  pla<je  on  October  20th  and  November 
6th,  respectively,  and  of  these  one  proved  fatal.  With  this  exception 
all  the  places  in  Servia  invaded  by  cholera  were  situate  on  the  Danube. 
The  total  number  of  cases  of  choleni  reported  as  having  occurred  in 
Servia  was  33,  of  which  9  proved  fatul.  With  the  exception  of  two  or 
three  soldiera,  all  the  persons  attacked  by  cholera  belongeil  to  the  lower 
working  classes. 

For  the  above  information  with  res  pect  to  cholera  in  Sirvia,  I  am  in- 
debted to  His  Excelli'ncy  M.  Alex.  Z.  Yovichetih,  Charge  d'Affaires  in 
London  for  the  Kingdom  of  Servia. 


Turkey  in  Asia. 

Arabia. 

The  occurrence  of  an  independent  diifurjion  of  cholera  in  Arabia  in 
1892  has  already  been  referred  to  earlier  in  this  report.  1  now  propose 
to  refer  briefly  to  this  diffusion,  which,  so  far  as  is  known,  did  not 
extend  into  Europe  during  the  year  under  review. 
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Cliolera,  which  has  prevailed  extensively  in  the  Vilayets  of  Hedjaz,  App.a.  No.ia. 
and  of  Yemen  in  Arabia  during  1891,  was  reported  to  have  almost  On  the  Origin 
censed  during  the  first  quarter  of  1892.  It  appears,  however,  from  a  xhelvSa^^ 
report  made  by  Dr.  Mnlezian,  who  was  stutione<l  at  Kameran,  l^)ifriuioii  of 
tliat  in  April  1892,  some  cases  of  cholera  occurred  amongst  the  {JJ'DrTaliJJ?** 
Turkish  tioops  who  were  assembled  in  camp  at  Hadie,  but  did  not 
apparently  spread  to  any  extent  amongst  the  civilian  population.  In 
May  a  military  expedition  was  undertaken  against  the  fortress  of 
Zaiir,  three  hours  distant  from  Hadie.  On  June  24tli,  Zailr  was  taken 
by  the  troops,  and  immediately  afterwards  cholera  appeared  amongst  the 
inhabitants  of  the  place.  On  July  15th,  a  violent  outbreak  of  cholera 
is  reported  to  have  occurred  in  a  battalion  of  soldiers  who  had  marched 
from  Hadie  to  Zurak,  a  place  three  hours  distant.  On  July  31st, 
the  troops  who  had  been  engaged  in  the  operations  against  Zafir 
returned  to  Iladio  and  amongst  them  isolated  cases  of  cholera  appeared. 
On  August  loth,  an  extensive  outbreak  occurred  amongst  six  battalions 
of  tixK)p8  who  were  at  that  time  collected  together  at  Hadie.  On 
August  21st,  thi*ee  of  these  battalions  were  sent  to  the  headquarters  at 
Kuho  and  there  joined  five  other  battalions  which  hail  not  hitherto  been 
afTected  by  cholera.  These  eight  battalions  were  employed  in  military 
oi)eration8  against  Chahil,  and,  on  August  25th,  cases  of  cholera  appeared 
amongst  the  men  of  oue  of  the  five  battalions  which  had  not  up  to  that 
date  suffered,  and  after  the  troops  had  crossed  the  Wady  Mur  there 
followed  sach  an  extension  of  the  disease  that  by  September  5th  400  of 
the  men  had  died.  After  the  taking  of  Chahil,  the  troops  were  ordered 
in  ditferent  directions,  and  are  said  to  have  spread  cholera  whci*ever 
they  went.  A  large  number  were  sent  to  the  quarantine  station  on  the 
Island  of  Kamaran,  and,  on  September  28th,  it  was  reported  tliat  of  4,000 
troops  undergoing  quarantine  there,  upwards  of  150  had  died  from 
cholera,  and  that  three  of  the  quarantine  guards  also  had  succumbed  to 
the  disease.  Upon  their  release  from  quarantine  the  troops  were 
shipped  to  Syria  and  to  Asia  Minor. 

In  the  meantime  a  re-introduction  of  cholera  into  the  Vilayet  of 
Yemen  from  the  Somali  coast  had  taken  plnoe  uuder   the   following 
circumstances.     On  August  20th,   a  vessel  from  the  Sonmli  coast  is 
stated  to  have  landed  some  400  slaves  at  the  little  harbour  of  jNIaidi. 
These  slaves  were  at  once  taken  on  to  Boni-Djama,  at  which  place 
cholera  almost  immediately  made   its   appoanincc   and   spread  to  the 
vilhigcs  round.     Some  of  the  slaves  were  taken  to  the  port  of  Loheia, 
and  there  also  cholera  followetl  their  introduction.     Shortly  afterwards 
cliolera  appeared   at   Boit-cl-Fakih    on    the    road   to   Ilodeidah,   first 
amongst  soldiers,  and  afterwards  amongst  the  civil  population.     Here 
the  disease  spread  rapidly,  nnil,  by  S(»ptoniber  2f)th,  it  was  reported  that 
1,172   persons   had    been   attacked,    and  that   of  these  374  had  died. 
Cholera  is  also  reported  to  have  appenrcdi  n  other  towns  and  villages  in 
the  neighbourhood  of  Ilodeidah,  but  no  reliable  rcconls  as  to  these  arc 
available. 

Africa. 

Soma  N /ami. 

Early  in  April  cholera  was  reported  to  he  prevalent  on  the  Somali 
Coast  betwi'cn  Zeila  and  Berber,  the  disease  being  said  to  have  bwn 
introduced  by  ve-sels  from  the  coast  of  Yemen  in  Arabia.  On 
April  29th,  it  was  reported  to  have  made  its  appearance  at  Harrar, 
where  it  caused  great  mortality.  The  information  with  respect  to  the 
prevalence  of  cholera  in  the  Somali  couutr}*  is  extremely  meagre,  but 
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from  despatches  from  A.den  it  would  appear  to  have  diminished  in  its 
intensity  towards  the  end  of  July.    The  following  figures  with  respect 
to  the  estimated  deaths  due  to  cholera  are  taken  from  a  report*  pre- 
sented to  the  Italian  Government  by  Prof.  Pagliani. 


Name  of  Place. 


Deaths  from  Cholera. 


Has  Ejubontl 

Zeilah 

Berber 

Bulbar 

Harrar 


Total 


300 
40U 
300 
500 
8,500 


10,000 


The  diffusion  of  cholera  in  Arabia  in  1892,  reported  above,  is  of 
especial  interest  as  it  was  duo  to  an  invasion,  which  had  taken  place 
in  1891  along  the  Red  Sea  pilgrim  route,  and  which,  as  has  already 
been  seen,  had  early  'in  1892  been  transmitted  to  the  Somali  coast 
of  Africa,  again  returning  from  thence.  This  cholera  epidemic  was 
quite  distinct  from  that  which  hnd  invaded  Europe  by  way  of  Russia, 
and  from  that  which  had  arisen  in  the  neighbourhood  of  Paris,  and  it 
was  in  all  probability  to  this  1891  cholera  that  the  epidemic  which 
caused  such  ravages  at  Mecca  in  the  pilgrimage  of  1893  was  primarily 
due. 


*  Consiglio  Saperiore  di    Sanit^     Circa  i    fatti    principali  riqiiardanti  Tigiene 
e  la  saniti  pubblica  nel  regno  nci  due  ultimi  qnadrimestri,  1892. 

Belazione  del  Direttore  Prof.  L.   Pagliani  letta  nella  soduta  del  17  Dicembre 
1892. 

Roma,  1892. 
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;Date  of  Ta^ 

PoDu-      :I>ate  of  first 

Total  Deaths 

Cholera 

X  opu- 
latinn 

recorded 

recorded 

Death-rate 

recorded 

Department. 

Commune. 

Death  from 

from 

per  10,000 

Death  f ron 

1891. 

Cholera, 

Cholera, 

Popu- 

Cholera, 

A  W  V  A  • 

1892. 

1892. 

lation. 

1892. 

Nanterre 

10,430 

March  31 

67 

64' 2 

Sept.    16 

Neuilly 

29,444 

April   18 

32 

iO'8 

Oct.       5 

Puteaux 

17,646 

„      13 

53 

SO'O 

Nov.      5 

lie  Saint-Denis 

2,268 

„      13 

9 

39'7 

Sept.    29 

Coarbevoie 

17,597 

„      15 

38 

21-6 

Oct.        I 

Saint-Denis      - 

50,992 

„      17 

104 

20'4 

Dec      4 

Vanves 

6,815 

„      18 

3 

4'4     \  Sept.    26 

ColombeH 

18,918 

„      18 

21 

11-1 

Oct.     31 

I^TalloiB-PeiTct 

39,857 

„      21 

68 

in 

17 

Surewies 

8,404  !        „      24 

20 

itf-6 

Oct.     1 1 

Saint*  Ouen 

25,969 

„      30 

142 

54'6 

M          «2 

Clicby  - 

30,698 

May       4 

46 

i4'2     \  Nov.       4 

Paris  - 

2,424,705 

„       16 

907 

4-2 

Dec.     SB 

Asni^rcs 

19,575 

»       24 

25 

12'7 

Nov.      2 

Boulogne-sur-Scioe 

32,569 

June      2 

31 

9'S 

Oct.      17 

Montreuil-Kous-Bois     - 

23,986 

6 

19 

19 

Dec.     13 

Maisoni*  Alfort 

7,853 

7 

4 

51 

Aug.    28 

Aubervilliers    - 

25,022 

„       11 

134 

53-9 

Oct.      13 

Fkintin 

21,847 

»       23 

39 

17'S    i  r)ec.     17 

La  Counicuve  - 

1,542 

„        29 

6 

\S$'9 

? 

Villemomble    - 

3,725 

„        18 

1 

^•6] 

? 

Issy     -            - 

12,830 

»        23 

7 

5-4 

Sept.    10 

Soinp  .              • . 

Gennovillicrs   - 

5,837 

,.        27 

13 

22'^ 

M       28 

K7\.1UC     ~                        •< 

Gentilly 

15,017 

„        29 

7 

4-6 

,.       80 

Malakoff 

9,144 

July       5 

1 

[i'f] 

July       5 

Prc-Saint-Gcrvais  (Lc) 

8,138 

»          6 

2 

2'4 

St'pt.      4 

Le  ISourgc't 

2,258 

7 

6 

46-6 

Aug.      6 

Kpinay 

2,591 

f 

27-0 

.,        15 

Saint-Maur 

17,338 

»»                         8 

4 

2-2 

Sept.      8 

Dugny 

611 

.,        16 

1 

[i6'4] 

V 

• 

Picrrefittc 

1,824 

M       25 

2 

10-9 

n          4 

Alfortvillc 

7,984 

Aug.      2 

3 

;i'7 

n          22 

Choisy-le-Koi  - 

8,449 

n             7 

2 

S'A 

Aug.    21 

Charcnton 

15,306 

,.        16 

5 

^'2 

Oct.       3 

Saint-Maurice  - 

6,653  '      „        22 

3 

4'r, 

Aug.    29 

Ivry     - 

22,357         „        83 

7 

.Tt 

Oct.      16 

Vitry-sur-Seine 

7,161 

M       23 

2 

2'7 

4 

Komainvillu     - 

2,106 

„        24 

2 

9-5 

Sejit.    26 

Bondy  - 

3,638         »        25  I 

5 

i'4 

fy          C 

Bugnok't 

6,124  ;      „       27 

1 

[/•6] 

Aug.      7 

Bobigny 

1,5-10 

Sept.       1 

2 

/.i-0 

Sept.   22 

Nogcut-8u  r-Murnc 

8«399 

4 

2 

2-4 

Oct.       5 

Arcueil 

6,088 

»       22 

1 

[/•6] 

Sept.    22 

Le  Perreux 

6,699 

„        23 

1 

>'4] 

„       23 

Vincennes 

24,626 

Nov.     10 

2 

0-4 

Dec.     1 1 

L 

Villejuif 

4,294 

„       23 

1 

[^•^] 

Nov.    23 

'■ 

Saint-Aignan   - 

3,379 

April      7 

15 

U'4 

Dec.       9 

Monchaux-Sorung 

841 

July       1 

2 

Sfi-7 

Sept.    23 

SeiDC  Xn- 

Cantcleu 

3.630 

n        11 

6 

i6%5 

IK 

Havre  -            -            - 

116,369 

„       15 

498 

^7 

OcL     i5 

fgri««re. 

Sien-ille 

701 

Aug.      1 

2 

28-5 

Sept.    17 

Tocqueville-en-Caux    - 

329         „          6 

1 

[W'41 

Oct       6 

k 

Bouen  -           -           - 

112,352  1 

»       12  . 

73 

6-4 

Dec     22 

TABtE  A. — continued. 


a; 

Censui 
1891. 

Dale  of  first  Total  Denthii 

Cholera     Uatt'  of  last 

Death-rate     recorded 

ComtnuDe. 

Deatli  from 

from 

per  10,000  Death  from 

Cholera, 

Cholera, 

Popii-         Chotet*. 

1892. 

1893. 

liliou. 

1893. 

Sanvic 

6,380 

Aug.    13 

15 

at-S 

Oct.      14 

7,500 

„       l.i 

64 

S3- J 

IS 

Dieppe 

22,771 

347 

.,       89 

SoltfviUe-lis-Rouen     - 

16,368 

.,        18 

6-7 

Sept.    18 

Hi-nnai.viUe    - 

176 

,.        21 

ii7-3    1     ,.       16 

BitWiUe 

2,B43 

„        23 

10 

.tJ-t     ,      „       27 

Cuiidcbee 

2,336 

„        23 

^.J-.^    ;  Dec.     13 

Gueures 

7S7 

-        23 

Mi-3 

Oct.       5 

DameWl 

6,i60 

„        24 

Aug.    30 

llurflcur 

a,307 

„        i* 

.19-0 

Sept.    2« 

Aiiitr.WiIli-la-Ml.Vrae 

1,376 

„        25 

[7y] 

Aug.    25 

Gri-ges 

281 

„        25 

Oct       16 

Neuvills-Ifis-UicppJ     - 

2.136 

„        25 

Vj 

Sept.     2- 

Ullebuune 

6.S00 

„        26 

4-6 

Auic.    39 

Flumtts-Frtlils 

358 

.,        27 

lli-8 

Sept.     27 

Manin-figliw  - 

513 

.,        27 

[irs] 

Aug.    27 

Menvillc 

2,530 

„        28 

11 

43-6 

Sov.     30 

BpouvUle 

700 

„        29 

yi-s 

Sept.     8 

Petit-Coiironne  (Le)   - 

„        39 

64-9 

17 

Crinuitol-dTsnerul     - 

1,424 

.,        80 

troi 

Alic.    30 

Oiuiuvillc 

536 

Sept.      1 

VJo] 

Sept.      1 

Blbeuf 

21.404 

..        5 

10 

47 

Oct.       10 

Gnurnnf 

8,829 

l        5 

iO'4 

Sept.     15 

y.r6] 

Oct.        A 

Hotre  llaine  de  Bondc- 

2,859 

»         6 

14-0 

8 

Tillf. 

Kooi'llt-s 

630 

V-'-9] 

Sept.      6 

Seine     In- 

1  Foniulnv-h'OIollct       ■ 

['■i-7] 

i  Vwti-TiUe 

908 

Vo-Y 

Oct.      14 

co«t. 

i  Ffcnmp 

13,577 

!!     6 

Sept.    25 

'  Vi-uks- 

3G4 

9 

ail 

12 

i  V»l-<li-lu-[I..vc 

1(82 

9 

[«v] 

I  Iklbciif 

605 

".          13 

,  SottuTille-niir-Mer 

71)8 

„        11 

its- 4 

19 

1    EfauiUTB 

530 

) 

li^-i] 

Sept.    11 

1  Auiuule 

2,21  a 

.'.     u 

/so 

Nov.     14 

.  Dmiuiurrn- 

„       14 

1 

[;;:-i^ 

Sopt.     14 

■  SiDLlivillicr*    - 

5,:i44 

„      >t 

Oct.     24 

,  Cuv-St.-Kiiicre 

423 

„       15 

I 

[?'y6] 

Sept.    15 

Treport  (Le)  - 

4/.69 

„       15 

21 

if>-o 

Oct.     1 8 

SuiDt-l'U.'T            • 

978 

„        1.-. 

gii-4 

6 

Petil^incviUy  (Le)       . 

10,6B8 

„        18 

[09 

Sept.     18 

&  le- Agalhe-d'  A 1  ictmont 

301 

„       19 

IS 

Offnuiville       - 

796 

..       If 

/*■; 

19 

Thil-Mnimetill* 

501 

„       20 

20-0 

2i) 

Sltl 

,.       20 

19- H 

Sept.     20 

<;monviIlv 

252 

,.       21 

.19-6 

..       21 

Uolbtv 

12,(«8 

>.       21 

2 

1-7    1  Oct,       6 

Saiiit-Aiibin-»iir-.S.-if    - 

676 

,.      25 

W6 

Sept.     30 

I'nTilly 

2,957 

„       26 

[.*-31 

„       86 

Liiitot  ' 

577 

„       26 

in-s\ 

..       =6 

Uuiilmi:  (Le)  - 

3,128 

„       28 

14- i 

Dec.     34 

I.iiiiie»r 

1,163 

„       89 

(-4-6] 

Sept.    29 

Eu       -            -            - 

4,69a 

„       30 

6-4 

Oct.      16 

Siiiui-\[i>tmf(-<l'Kii-!aii 

328 

„       30 

[i»-Sl 

Sept.    30 

Nuuri-bi(i-l 

4,006 

Ocl.        I 

\i-3 

Oct.        I 

BsKDtin 

4,118 

s 

UA 

2 
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Popu- 
latioD, 
Ceasus 
18S1. 

Date  offirat  Total  Death* 

Cholora     Date  of  last 

rccoriled 

Tecordcd 

Dcath-rute     recorded 

Deport  menl. 

Deatlt  from 

per  10,000  iDcatli  froin 

Cliolera, 

Cholera, 

Fopu-     i    Cholera, 

1892. 

1893. 

tation.            1893. 

L«  Poteriu       - 

514 

Oct.     10 

[19-Sl        Oct.      10 

fieiule-Adrvfse 

3,511 

»        )> 

7-9           ,.        1» 

Rirnes-lPB-Enux 

1,867 

15 

[3-4]         ..         15 

Sliiil-tiacD^      - 

2,399 

17 

irs      „      31 

ClUleYrunl 

3C3 

19 

76-0     >     „        so 

I  jindcK  .V  jellfB-cl-iii:  uvea 

SOS 

21 

1.         SI 

S*iD«       In- 

Foiitnine-lp-Bonrg 

1,434 

31 

[7-0 

.,        81 

Viem  UoiKii  - 

470 

95 

[Si -3] 

..         3S 

etulonili's 

348 

36 

[2ff-7] 

»        16 

itt  Biii  1- Pann  f  T )  Ik' 

49S 

31 

400 

Kor.      5 

Gramle-Couroimu        - 

l,4fi3 

Not.       1 

S7-3 

„        IR 

Torc3-lf-Grnnd 

COT 

49-i 

..     u 

Miilaiiiin.v 

2,063 

7 

U-s} 

,-       7 

TouffrtYiilo-Bur-Euti;  - 

!6B 

,.      S3 

As- 3 

Dec.      4 

Yveiot 

7,ei7 

„      23 

s-n 

Kot.    IS 

LouvtWi 

? 

„      S4 

f     ;   „   2» 

Anceuteuil       - 

13,839 

April   16 

133 

9fS    ■  Sept,    It 

PoiB»y 

i:,4a3 

May    14 

»■  1     :  Ma,     18 

3.099 

June    24 

SSO    :  Sept.     a 

Bi'itms 

3,406 

„      38 

33-ii 

Joly    1» 

MnDtinon-Dcy  - 

4,5:7 

July       6 

13-4 

Sept.    29 

PoDloisi- 

7.422 

»          7 

S-i 

.,      10 

Eiighkn 

a.c7o 

8 

IS- 7 

Aug.   ir 

;  GonuKM 

3,643 

.,      IS 

£9 

S3- a 

Sept.      « 
July    IS 

B1niie-Mcti.il  (Ur)      - 

165 

„        13 

im-o 

Groslay 

1,333 

.>        15 

[ff-f] 

.,      15 

1  Martv-lu-Villr- 

R4S 

..       19 

47-3 

Sept.    10 

1  SaiccllTH 

2,118 

>.      31 

45 

ios-0    1     „       * 

Uanlricoart 

390 

„      30 

^03-5     \  Dec.     30 

Si-iDe  et  Oi<« 

1  Villicre-lc-lIM 
1  Ei»n»illo 

1,649 

199 

Aug.      1 

IS-S     :  Aug.      5 
rso-S}        „         IT 

;    !MlITillilT.> 

628 

»       SO 

t'9-0' 

„        » 

Vaii<rH.rlrti.d 

69 

„       36 

[U-»^ 

2S 

.    VlTSdillOS 

61,679 

..       31 

06 

Sept.    S» 

■  Kcu!ly-hur-S[anK- 

6,374 

Sei.t.      1 

11 -6 

.>       1 

1  firagny 

413 

„        2 

ii4-a 

s 

1  Bougival 

8,8SS 

8 

ra-s 

a 

■  Raincy  (I.c)    - 

B.477 

5 

[i-S 

..        9 

1  Livrj-^ 

3,288 

"       \l 

6-S 

..       Ifi 

Isle-A<laLi  (i:-) 

8,470 

S-S 

„      24 

THverny 

3,043 

[4-9} 

„      98 

Chatim 

3,580 

,.       26 

[a-s 

„      SS 

Noi«j-lc-Boi    - 

6S3 

..       39 

[M-sj 

,.    as 

Buoil   - 

9,937 

Oct.       4 

3-0 

Oct      17 

Boraii  - 

748 

May       6 

[13-4} 

NUy       « 

Marolk.. 

607 

Juue    36 

98-8 

S.pt.      4 

Urt-Klt-s 

3,199 

July     18 

:■»■■»] 

July     18 

Cltrraoot 

3,617 

Aug.    itO 

fS] 

Aug.    SO 

Clianrilly 

4,231 

,.      31 

4-a 

Oct.      IT 

(Km  - 

Saint-i^aniflon  - 

418 

..       34 

[«■*] 

Aug.    24 

BMU\ew 

I9J82 

„       31 

2-6 

Sept.    37 

SoiDt-Finniii   - 

1,095 

Sept.      3 

• 

[p-n 

487 

..        ' 

»-3 

r        7 

Jicle. 

217 

8 

I 

>■": 

B 

AUonne 

2,808 

„      10 

I 

t-i-a] 

.      "1 
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Table  A. — continued. 


Department. 


Oiie^con/.     « 

I 


Maine 
Gard   - 


-{ 


BasscB-PjTdntles 


Bouches  -  du  - 


Khonc 


;{ 


Seine  -  et 
Murne 


Finistere 


Euro 


iSomme 


{ 


Commune. 


Popu- 
lation, 
Census 
1891. 


'  I  i 

Date  of  tirst  Total  Deaths, 
'    recorded 


Losgueil-Sainte-Marie 

Varinfroy 

Thury  - 

Mont6pilloy     - 

Gouvieux 

Mareuil-Bur-Ourcq 

Compi^gne 

Montatairc 

Chevreville 

Fontenay-Torcy 

Chevricres 

Saint-Maximin 

Conrteuil 

Sempigny 

Songeons 

Vitry-le-Francois 
Pont-Favergcr 
Dizy  Magenla  - 

Nimes  - 

Briscous 

Marseille 
AUauch 

Juilly  - 

Witry-Mory 

Clay-Souilly    - 

Meaux 

Trilbardcuu 

Monsiguy 

Gu6rard 

Congis 

Cregy  - 

Chauconin 

IsleB-les-ViHenoy 

Fontuinebleaa  - 

Pont -Croix 

Plougean 

Plouvorn 

Sninte-Si'vc 

Quiinm-r 

Treinevcn 

Quiniperic 

Ijanibczellec     - 

Bonneval 
Meslav-le-Vidaini! 
Brou     - 
Boissy-lo-Sec   - 

Terraniesnil 

Beauval 

Estroei-Dcniccourt 


Death  from 

Cholera, 

1892. 


966 
132 
475 
207 

2,117 

740 

14,498 

5,296 
366 
258 
815 

1,354 
241 
445 

1,056 

8,022 
2,233 
2,462 

71,623 

1,517 

403,749 
3,073 

.      1,073 
1,823 

1;936 

12,833 
381 

? 

1,278 
778 
367 
212 
236 

14,222 

2.406 

3,0i'8 

:},130 

598 

17,406 
1,072 
8,049 

16,084 

3,789 
515 

2,656 
610 

756 

3,709 

500 


Sept.    1 1 


it 

Oct. 
»• 
>» 

» 
Nov 


June 
July 

i  July 

Oct. 

July 
Aug. 
Si'pt. 

>» 
»i 
>f 
l> 
»> 
ft 

Oct. 

it 

Julv 


S 


*> 


ept. 
(Jet. 


»» 


Nov. 
Dec. 


i* 


July 
Sept. 


July 
Sept. 


1.") 
21 
24 
26 

O" 

30 

3 

4 

11 

18 

19 

21 

24 

8 


I  June  12 
I  Aug.  24 
,  Nov.     30 

27 


I 


10 

I 
12  I 
11 

13 
26 

4 

5 

7 
13 
14 
16 
20 
28 
18 

4 

14 
24 
\^ 
19 
1:9 
24 
•> 
24 

IS 
•> 

22 
:.'4 

18 

20 

4 


;) 


10 

89 
1 

2 
1 
1 
I 
1 
1 
1 
5 
1 
1 
1 
1 

1 
1 
1 
1 

:i 


3 

33 
1 
1 
1 

2 
I 
1 


reconled 

from 
Cholera,     ' 

1892. 


3 
1 
1 
1 
3 
1 
3 
9 
1 
1 
1 
8 
1 
1 
1 


Cholera    .Date  of  Ia<: 
Death-rate     recorded 


per  10,000 
Popu- 
lation. 


[i1-0] 
/7'0 


Death  from 

Cholera, 

1892. 


I 


Oct. 
Sept. 

,» 

», 
Oct. 

Sept. 
Oct. 
Nov. 
Oct. 

>» 
»t 
Nov. 

Oct. 

•» 
Nov. 


i:* 
15 
21 
24 

5 
27 
20 
10 

4 
11 
18 
25 
21 
21 

1 


ll'J]   !  June     12 

[;•.;]  I  Aug.   24 

J(r,i     \  Dec.      13 


0  7        Dee.     2:« 
err  9        Sept.       9 


9'J 

Nov. 

13 

[i',i-] 

Oct. 

11 

JS'6 

July 

ir, 

[o'.y 

'  Aujr. 

lu 

[.;-a] 

Sept. 

4 

.;*•> 

■  Nov. 

.*> 

iJfrj-] 

Sept. 

J 

[.'i\ 

:> 

13 

{7-^S] 

•» 

14 

O'f-3 

( )rt. 

27 

U:''^] 

Sept. 

20 

[M'l] 

•» 

2^ 

[u-^i' 

.  Oct. 

IH 

[_fr7\ 

•» 

4 

f'i-;] 

Julv 

11 

r-/--'] 

»• 

24 

[,;•/ 

Spt. 

13 

['•^TJ 

(ki. 

19 

/•7 

Nov. 

8 

[9-.y] 

»• 

21 

il'2] 

Dec. 

• 

19 

ft 

26 

9  J- 3 

Sept. 

9 

[/9-/;] 

*> 

2 

[/6  /,j 

t» 

22 

>» 

24 

2fr', 

July 

20 

1* 

20 

Sept. 

4 
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Papa- 

Dateofant 

Total  Deatbi 

Cholera 

l>;i1t'  of  U 

laiinn         ruconled 

recorded 

Death-rati^ 

recorded 

from 

per  10,000 

Death  tn 

Cholen, 

Cholera, 

Popu. 

Cholerm, 

189^. 

1892. 

UtioQ. 

1893. 

5.625 

Sept.     11 

1 

['■*] 

Sept. 

QoItSwb 

378 

..      S4 

n 

79 -J 

Oc?. 

Boyo   - 

3.931 

Oct.       3 

2 

Si 

Hem    - 

417 

..        16 

[8-J-O] 

„ 

Abbeville 

19.8SI 

31 

9-6 

Dec. 

Sommc — cvni. 

Thieulloy-la-Vi1li' 

S0.5 

27 

iiS-S] 

Oct. 

Ifc'aiicaiiiiiB-lu  Vieui    - 

1.797 

\s-6] 

? 

Nov.      S 

?           Nor. 

Poll  1- Rem  T      - 

l.*86 

»     n 

UO    1      „ 

!:!t.  Lt^ger-iu-Faiivre      - 

78 

>.         !■> 

Sf56-J    1      „ 

Quesne  (!*)  - 

367 

„       !8 

[■-^•3]  ,      „ 

Ilonlogue         - 

Saloi.  - 

507 

July     19 

39-4 

July 

G'.io-1'Or 

Dijon  - 

SJ,'I2» 

.,        21 

[o-/] 

„ 

Me  unheal-      i 
AIoxcIIk      -1 

Nancy  - 

(i;,lI0 

..        36 

0-y 

Sept. 

Hondrevillc      - 

597 

Oct.       J 

m-o 

Oct. 

Yonnc 

AuxeiTc 

18.03G 

July     27 

[0-6]  J  Jul/ 

Uruiy  - 

4,934 

„       28 

r*-0]      July 

Saint-Anwn.l   - 

12,043      Aug.       S 

[OS]     Auff. 

DenaiD 

18,25S 

s-s    ,     „ 

39.4»8 

S.pt.      1 

8-9     i  Dec. 

Trith-Saini-Ligur         - 

3,537 

aa-9     !  Nov. 

StiioiSaulve     - 

2.751 

H-3    .Sept. 

Maing  - 

2,391 

38-6       Oct. 

28,700 

1-4    ISepI. 

S.086          „          6 

4-6 

Seboarg 

1.691          .,        U 

5-9 

Pouai  - 

29.909          „        15 

03 

", 

Douchy 

a,650         ..        16 

S-8 

„ 

Aulirj  ■ 

1,163  1       ..        17 

8-6 

Steeue 

1,079  '      .,       23 

S3-6    :  Dec. 

Itenvreges 

1,677 

.,        24 

na-s      Oct. 

Sin-lc-Koble     - 

6,502 

„        26 

r/-5]     Sept. 

JUrly  - 

2,4S4 

„        89 

[■*;*]  '     „ 

Nord- 

Coudekeriiue-Hranche- 

3,537 

Oct.       2 

Dec. 

BowncliiBl 

-.433 

9 

i'o 

Oct. 

Wariiem 

2.198 

„        12 

14-6] 

.. 

Urey-DiiDvs      ■ 

1,347 

.,        19 

14-6 

„ 

liOurcbes 

4,707 

.,        15 

[*-/] 

Spjckcr 

670 

Nov.       3 

e'-j-s 

Nir. 

Bourhourg-Ville 

S.4GS 

13- i 

Bourbourg-Carapagne  - 

2,744 

„        13 

7-S 

CpHlo          -           ■ 

687 

..       13 

114-6} 

Watten 

1.948 

..        13 

is- A 

Crayiritk 

315 

ss-a 

Saint-Uomelin 

307 

",       23 

[W6] 

L' 

Giw»l-Fort-X>hilippe    - 

2.842 

„        33 

34 

84-4 

Dec      a 

Petite-Synth    - 

2,9  IN 

„       87 

[^•4] 

Nov.     1 

Pitgam 

1.549 

Dec.       2 

i6-s\ 

Dec. 

5.38U 

5 

V 

Saidt-Pol-iur-Mer        - 

6,312 

6-a 

1 

Morugne 

1.173 

■*       '' 

8-Si 

_        1 

Table  A. — continued. 


Census 

Date  of  firatiToUl  Deaths 

Cholen 

" 

Dot?  of  last 

rccorlt'd 

recorded 

Desth-rate 

recorded 

Commtmc. 

Death  from 

from 

per  10,000 

Death  from 

Cholera, 

Cholera, 

Popu- 

Cholera. 

ie'J2. 

1892. 

UlU. 

1893. 

iDtlrA^- Loire 

Tout.  - 

60^35 

Aug.       1 

2 

OS 

Aug.        1 

Vo.g^ 

fipitiul 

S3,Sa3 

1 

■2 

'■' 

Sept.      23 

Hautc-Mariie  - 

Sninl-Diiift     - 

13,S79 

;t 

2 

IS 

Aug.        1 

Aua«  - 

Cuux-el-Saazeni 

527 

,.  » 

1 

[rs-o] 

Aug.        ^ 

Picy-»ur-Eiire 

1.V3G 

,.        IG 

3 

/0-4 

Sept.        3 

FfBD  use-sur-Ririe       - 

6S9 

..        24 

8 

iil-4 

'.           ) 

roiiI-Aiidemer 

6,084 

33 

SI 

Menn«val 

870 

..        ■■i7 

2 

h-0 

Oct.        21 

1/153 

„        28 

!iS-J 

Sept.        7 

3,577 

„        39 

35 

97-9 

(let.        20 

Nsnandres      - 

590 

S.pt.      1 

4 

67  It 

Sept.        3 

MannevJlle-aur-Bialu  - 

803 

a 

^7-4 

23 

Hareonrt 

»Si 

5 

1 

[«-0] 

5 

S(.  inerre-de-Vouvraj- 

599 

5 

a 

.^1-4 

6 

Eiire- 

Boifney 

999 

s 

a 

S90 

K-trler.-la-Campague  - 

S!8 

J 

3 

13/ -6 

» 

JIoDfort-aur-Risle 

835 

2 

dIS 

IS 

Callt^ville 

4U 

9 

[»■{■*] 

BeniBj 

8,01  S 

-        10 

8 

3-7 

','.          IS 

PortcJoie 

HO 

..        ly 

[;/-.5] 

l:i 

fit.     Ouen-de-Thouber- 
Ht.  Mni^Li-dc.Blurin-illc 

802 

..        19 

[us] 

19 

453 

„        26 

I 

[«  n 

26 

Criquflii-ut-suT-SeinB   - 

1,079 

Oct.       0 

1 

[9-4 

Oct.           G 

Aliiiiy 

583 

„        V2 

[/;■/ 

12 

8.rthc- 

U'  Mau«        - 

57,412 

Aug.    20 

s 

0-9 

Sept.     23 

Aifn-feuillc      - 

1,648 

Aug.    21 

[61 

A<i(t.     21 

CtuTGute-Iix 
Krieure. 

St.  CeorFcs-dc-CubilUii 

Mft^roj 
LaltocWlle     - 

407 
55S 
607 

Sept.    15 
"       2* 

1 

m-0 

fHO 
16-3 

St-pt.       IJ 

IS 
31 

26^00 

Dkt.     16 

1 

[«-.( 

IV'O.         IG 

CitM-du-         / 
Nord.           t 

I't^riii  ■ 

5,846 

Aug.    25 

1 

['■'] 

AU::.       33 

8wLtltrie..c     - 

19,948 

Sv|il.    15 

1 

\,rs\ 

Sept.       15 

Hoiitlcur 

9,450 

AufC.    SB 

8 

S-r, 

Dec.         » 

D«avilte 

2,58! 

Sepl.     3 

14 

S3-3 

Oct,         27 

CilvadM 

TrouYllle 

6,248 

,-        7 

14 

Jf4 

16 

LiwBui 

16,260 

..      19 

19 

Nov.       13 

Touques 

1,287 

o«.     . 

' 

1.7-h 

Oct.         3 

Corriie 

nuche-le-Peyroux 

453 

Aug.    30 

1 

[«■'] 

A«g.      X 

OrUB. 

Rai       - 

<26 

Aug.    30 

1 

116-0] 

Aug.     3a 

H«rmi>ll 

Agde    - 

7.389 

AUR.    81 

' 

[yj 

Aug.       81 
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App.  a.  No. 


Deptrtment. 


Morbihan      -^ 


Aisne 


Aveyron 


MaDohe 


-« 


Meuse- 


Majcnnt 


Ilaate-Savoic  - 


Loire-Infcri- 
eure. 


Veiid6e 


Cher- 


■{ 


Faouot  (Le)    . 

Caudan 

riemeur 

Loricnt 

Riantec 

Gutiinonn 

HeniieboDt 

Baud   - 

Vannes 

Port-Loais 

Croix  - 

Gavres 

Inxinzac 

Laoffuidic 

Palais  (Le) 

Lesdins 

Bourg-et-Comin 
Saint-Quentin  - 
Aulnois-sous-Laon 
Omissy 

Flavin  - 

Aspri^rcs 

Capdeiiac 

Margueray 

Tourlaville 

Cherbourg 

SauveineBDil     - 

Octeville 

Equeunlreville 

GoDDcvilie 

Auderville 

Jametz 


St.  Denis-de-Gastines 


BluflFy  - 

Nantes 

Chantenay-sur-Loire 

Indrc   - 

Doulon 

Coneron 


Sablc8-d*01onne8  (Les) 


Saocerre 

MeD^treoI-soos-Sancerre 

ThauYenay 


Popu- 

lation. 

Census 

1891. 


8,277 
7,670 
12,413 
42,116 
5,717 
1,865 
6,972 
4,768 
21,504 
3,431 
4,935 
1,227 
3,436 
7,122 
5,113 

698 
434 
47,551 
489 
413 

1,496 
1,201 
3,265 

273 

7,382 

38,554 

1,230 

3,028 

5,421 

815 

455 

565 


3,043 


174 

132,730 

14,139 

3,517 

5,521 

5,377 


11,557 


3.853 

1,858 

711 


Date  of  first 
recorde<l 

Death  from 

Cholera, 

1892. 


Sept. 

Oct. 

If 

Nov. 


>» 
}> 
tf 
tt 

»> 
Dec. 

f* 
f> 
ft 
If 

Sept. 

t> 

If 
Oct. 

ft 


tt 


tt 


Sept 

>f 

tt 

tt 
Oct 
Nor. 

tt 
Dec. 

Sept 


Sept. 
Nov. 


»i 


ff 
Dec. 


1 

4 

12 

25 

6 

6 

12 

16 

25 

27 

S 

2 

7 

12 
15 

2 

4 
12 
21 
28 


Sept  2 
22 
23 


6 
17 
17 
27 
3 
4 
20 
10 


Sept.      8 


Sept.    10 


11 
10 
24 
28 
1 


Sept    14 


Sept  17 
Nov.  6 
Dec.      3 


Total  Deaths    Cholera     Date  o 


recorded 

fit)m 
Cholera, 

1892. 


1 

22 

14 

101 

42 

2 

14 

2 

1 

12 

1 

7 

2 

1 

1 

1 
1 
2 
2 
4 

1 
1 
1 

1 

30 

87 

2 

5 

12 

I 

1 


61 
5 
3 
2 
1 


10 


1 
1 
1 


Death-rate ;   recor 
per  10,000  i  Death 
Popu- 
lation. 


i1'3 
i4'0 
73-5 

iO'7 
20' f 

4'i 

[0-5] 
33-0 

57 '1 

\14'S-] 
[93 'O] 

a*4 

40-9 
96'S 


6-7] 
U'3 
3'i 


[36-6] 

40'i 

22-6 
46-2 
46-3 

22' i 

[i2'3] 
122 -O] 

459' 2 


{3-3'] 


230-0 

5'0 
3-5 
$'5 
3-6 


S'7 


n 


P  2 
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Ipp.  A.  N'o.  12. 


Table  A. — continued. 


Department. 


Commnne. 


Popu- 

latiou, 

Census 

1891. 


u-de-Calais  ' 


Portel  (Le)     - 

Saint-Omer 

Boulognc-sur-Mer 

Calais  - 

Hinges 

Lapugnoy 

Auchel 

Outr^an 

Dannes 

Le&az. 

Cannn 

Saint-Etienne  - 

Sangatte 

Gutnes 

Sainte-Mario-Kcrquc 

Coudette 

Etaples 

HewUn  TAbb^ 

Tubersent 

Comiont 

Montreail 

Frcncq 

Saint-Jossc 

Ardres 

Camiers 

AttaqueK  (Les) 

Brumes 

Hucqueliers 

Berlinghem 

Coulognc 

Hesdin 

Cucq    - 

St  .-Martin-Boulogne 

Preures 

Dohem 

Halinghem 

Courset 

Widebem 

Baliughem 

Saint- Aubin     - 

LaCalottcrie  - 

Bourthes 

Ecuires 

Brexent-Enocq 

Hnberseut 

Inxent 

Beussent 

Beaurainville   - 

Halloj 

Enquui 

Keuvillc-snr-Mer 

A  irou-Notre-Dame 

Niclles-1^8-Blvquin 

Parenty 

Amplier 

Oye     - 

Neufch&tel 


5,329 

21,661 

45,305 

56,867 

1,122 

1,677 

7,262 

3,862 

628 

331 

8,000 

1,479 

2,025 

4,502 

1,565 

1,172 

3,816 

582 

410 

343 

3,603 

908 

788 

2,473 

860 

1,614 

881 

714 

349 

1,341 

d,409 

829 

4,669 

745 

923 

458 

457 

365 

567 

175 

489 

1,001 

632 

361 

373 

294 

691 

1,325 

467 

168 

835 

255 

762 

588 

724 

2,379 

1,869 


Date  of  first  Total  Deatbs 

Cholera 

Date  of  last 

recorded 

recorded 

Death-rate 

recorded 

Death  from 

from 

per  10,000 

Death  from 

Cholera, 

Cholera, 

Popu- 

Cholera, 

1892. 

1892. 

lation. 

1892. 

Sept.    17 

59 

110 

'S 

Dec.  29 

„        17 

9 

4 

2 

»      2S 

„       25 

33 

7' 

3 

„        2 

„       28 

25 

4 

•4 

.,      21 

Oct.        1 

2 

17 

'S' 

Oct.    15 

4 

2 

11 

9 

„      26 

5 

2 

a? 

■6" 

„      28 

5 

10 

2J 

'9 

Dec,   16 

6 

3 

47 

•3 

Oct.    17 

7 

3 

90 

6 

»      12 

7 

2 

a 

•5 

,»      11 

»        10 

6 

40 

'6 

„      20 

»        11 

6 

^9 

6 

Nov.   18 

„        14 

3 

6 

/ 

Dec.      1 

»        14 

2 

12 

6? 

Nov.  22 

M         16 

1 

[A'- 

•J] 

Oct.     16 

„        31 

43 

11i 

^6' 

Dec.   23 

„        21 

1 

[17' 

2] 

Oct    21 

»        30 

4 

'J7' 

6 

Nov.  11 

Nov.       2 

1 

[;^9' 

^] 

5 

15 

41 

/ 

Dec.  28 

5 

6 

00 

/ 

„     30 

„        13 

I 

[7if' 

7] 

Nov.  13 

„        19 

5 

20 

2 

Dec.     9 

i       „        19 

2 

23 

'2 

Nov.  19 

,       »        20 

3 

IS' 

•s;- 

Dec.      2 

i       „       20 

2 

2^' 

7 

Nov.  21 

»       20 

3 

42' 

0 

Dec.      5 

„       20 

1 

[^v 

;] 

Nov.  20 

.,       21 

1 

[7 

5J 

.,     21 

„       23 

2 

,; 

9 

Dec.      7 

'       «       25 

2 

24' 

1 

„        6 

■       „       25 

2 

4 

3 

»,      11 

i       „       27 

11 

14V 

6 

1,      26 

,,      28 

1 

Vo 

s] 

Nov.  28 

Dec.       3 

9 

196' 

5 

Dec.   25 

3 

1 

[21' 

9] 

M         3 

4 

1 

[27' 

■4i 

„        4 

4 

2 

35 

■J 

.,        5 

6 

1 

[.■>; 

•^] 

.,        6 

6 

2 

40 

9 

„        7 

6 

2 

'20 

•0 

»      10 

„         6 

1 

[/J 

•s] 

„        6 

8 

1 

1^7 

■7i 

»        8 

w        10 

1 

[26' 

■.VJ 

„      10 

„       11 

2 

6fi 

■0 

»      14 

.,       11 

1 

m 

■3] 

,,      11 

»       11 

1 

[7 

•.,-] 

„      11 

,.       12 

2 

r^' 

•s- 

»      21 

„       18 

1 

['79 

•5] 

,.      IS 

„       13 

1 

[12 

•0] 

„      13 

„       14 

1 

[39 

•SJJ 

n       14 

M       14 

3 

39 

■a 

»     26 

»       17 

3 

51 

0 

„     21 

,,       18 

4 

55 

3 

„     24 

,.       21 

5 

21' 

0 

„     31 

„       29 

1 

[7' 

C«] 

»     29 
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Department. 


Commune. 


Table  A. — continued. 


Popu- 
lation, 
Censui 
1891. 


App.  a.  No. 


Loiret  - 

Puy-Je-Dt^me  - 
Ardennes 
Dr6me 
Douhs 
Girondc 
Var     - 
Charento 
Maine-et- Loire 


Charmont 

Thiers  - 

Kethel 

Stnlcron 

Besan^on 

Saint-Christoly 

SolliAs-Pont     - 

C-ourlac 

Combree 


600 

16,814 

7,136 

629 

56,055 

1,695 

2,705 

233 

1,935 


" 

1 

1 

" 

DateoffirHt 
refiorded 

Death  Prom 

Cholera, 

1892. 

Total  Deaths 
recorded 

from 
Cholera, 

1892. 

1 

Cholera 
Death-rate 
per  10,000 
Popu- 
lation. 

Date  of 
recoK 

Death! 

Cholo 

189S 

Sept.    22 

1 

[/d-7] 

Sept 

Oct.       1 

2 

ii 

Oct. 

1 

1 

[^•4] 

»t 

„        5 

1 

[/J- 9] 

i> 

„        7 

3 

O'S 

» 

„       16 

1 

[5-9] 

•1 

..       27 

4 

i/rS 

Nov. 

Nov.    28 

1 

[//«-p] 

>t 

Dec.     It 

1 

[5-^] 

Dec. 

Table  B. 

Cholera  in  Belgium  from  commencement  of  Epidemic  to 

October  12M,  1892. 


CommnneK. 


Date  of 

First 
recorded 
Case  of 
Cholera. 


Population, 
Census 

Total  recorded 
Cholera. 

1890. 

Cases. 

Deaths. 

Cholera 
Death-rate 
per  10,000 
Population 
to  Oct.  12, 
1892. 


OntheOrigi 
andProffrsH 
the  Western 
Diffusion  of 
Ohokrainlfl 
byDr.lteTJ 


Province  of 

Flxndre 

Aspelaer* 

. 

July   20- 

1,223 

Etichove 

- 

„     28- 

2,356 

Evergcm 

- 

Aug.  21  - 

6,948 

Alost      - 

. 

M     23- 

25,54-1 

Destelbergen 

- 

„     23- 

3,925 

Steendorp 

- 

»     25- 

2,932 

Burght  - 

- 

»     26- 

2,570 

Gendbrugge 

. 

„     27- 

8,262 

Gand     - 

. 

„     27- 

148,729 

Haesdonck 

• 

„    28- 

2,742 

Termonde 

. 

„     28^ 

9,606 

Beveren-Wacs  - 

. 

.,     29. 

8,637 

Zwjndrecht 

- 

.,     30- 

4,619 

Kupelmondc 

- 

M     31- 

3,182 

Baesrode 

. 

Sept.     1  - 

4,138 

Assenede 

. 

.,       1- 

4,795 

Basel     - 

. 

M       4- 

3,088 

Melle     - 

. 

M        7- 

3,880 

Moerbeke-Wacs 

. 

.,       8- 

5,345 

Tamise  - 

. 

„       8- 

11,039 

Herdersem 

. 

„     21- 

1,483 

Erpe 

- 

,.     26- 

2,354 

Grembergen 

- 

Oct.     5  - 

2,662 

Schoorisso 

- 

»      »- 

2,389 

l>oel      - 

»     11- 

2,330 

1 

-^ 

1 

1 

1 

1 

15 

4 

2 

— 

88 

51 

33 

16 

3 

3 

7 
1 
2 
1 
6 

5 

2 

4 

5 

S 

21 

12 

I 

1 

1 

1 

I 

1 

11 

8 

9 

5 

3 

3 

a 

1 

1 

1 

3 

— 

1 

I 

220 

123 

i'6 
S'6 


8'i 


I 


8-7 
29-0 

S'S) 

15' O' 
4-5 

[ij] 
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App.  a.  No.  is. 

On  the  Origin 
Mnd  Progreu  of 
ihe  Western 
Diflkiaionof 
Clioleiminl802; 
by  Dr.  Bany. 


Table  'B.^-continued, 


Communes. 


Date  of    '  •     Total  recorded 

Fir^t       ;  Population,  i  Cholera. 

recorded        Census 
Case  of    .       1890. 

Cholera.  Cases.     Deaths. 


Cholera 
Death-rate 
per  10,000 
Population 
to  Oct.  IS, 
1892. 


Provinck  op  Flandrb  Occidextale. 


Mouscron 

Bruges  - 

Ooteghem 

Boalers 

Oedelem 

Gits       - 

Damme 

Snellegem 

Rumbeke 

Helchin 


July  26- 

13,764 

Aug.  81  - 

47,497 

.,  81- 

1,813 

Sept.  2- 

20,339 

.,   3- 

5,143 

„   5- 

3,220 

M  17- 

1,085 

„  18- 

1,147 

„  21- 

5,768 

„  22- 

1,276 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

3 

2 

5 

3 

1 

1 

1 

1 

1 

1 

17 

13 

0'7 
0-2 

0-5 

6-2 

27-7 


Pbovixce  of  Hainaut. 


Jnmet    -  -  - 

Bonx     -  -  - 

Pecq     - 

Montigny-sar-Sambre    - 

ChAtelinean-Gilly 

Ch&telet 

Manbray 

Haine-St.-Fierre 

Nalinnes 

Str^py-Bracqueg 

Marchienne-au-Font 

Charleroy 

Tounuu 

flarchies 

Gos^   -  -  - 

Ath       -  -  - 

Flton    - 

PAtnrages 

Wasmes 

QnaregDOik 

St.  GmslaiD 

Antoing 

Boaveroy 

Brayelles 

Baudoor 

GhUn    - 


Aug. 


99 
99 
99 
99 
*» 
»» 

Sept. 

99 
99 
99 

» 

» 
tt 
»> 
» 
»> 

»» 
>f 

Oct. 
»• 

9» 


13- 

19- 

23- 

24- 

25- 

29-  I 

29-  ! 

80- ; 

81- 

1-  j 

S- 

2- 

6- 
10- 
11- 
19- 
20- 
20- 
21- 
22- 
23- 
26- 
26- 

1- 

3- 


23,927 

8,430 

1,990 

15,479 

20,449 

11,176 

1,536 

4,186 

2,587 

5,070 

15,157 

80,668 

84,442 

1,541 

1,579 

9,868 

4,410 

10,789 

18,105 

14,361 

8,759 

2,678 

509 

1,092 

8,837 

4,570 


10 
2 

7 

!     2 

1 

i      1 

1 

2 

.^ 

5 

m^ 

1 

1 

1 

— - 

1 

1 

2 

2 

1 

_ 

] 

1 

1 

1 

1 

1 

1 

I 

i   ^ 

_ 

10 

7 

40 

21 

27 

7 

10 

7 

5 

4 

1 

1 

1 

1 

1 

_ 

2 

2 

1 

1 

182 

68 

S'9 


[o'6] 


3J 

0*S 
O'S 

6-3 

15-9 
i9'5 

4-9 
10-6 
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Communes. 


Table  B. — continued. 


Date  of 

First 
recorded 
Case  of 
Cholera. 


Population, 

Census 

1890. 


Total  recorded 
Cholera. 


Cholera 
Death-rate 
per  10»000 
Population 
to  Oct.  12, 
1892. 


App.  a.  No. 

OntheOriffii 
and  ProfKren 
the  Western 
Diffusion  of 
Cholera  in  la 
by  Dr.  Barry 


Pbovince  of  Anvebs. 


Anvers  - 

Niel       - 

Boom    - 

Hingene 

Bjmenam 

Malines 

SanthoTen 

Gheel    - 

Bomhem 

Willebroeck 

Eeckeren 

Hoboken 

Hemixem 

Herenthals 

Merxem 

De^schel 

Terhagen 

Wilryck 

Thisselt  - 

Austruweel 

Breendonck 

St.  Amand 

Oelegelicm 

Ranst    - 

Schelle  - 

Borgerhout 

Weert    - 

Hombeek 

Calmpthont 

Mariekerke 

Rumpst  - 

Lierre    - 

Buysbroeck 

Bktesyeldt 


Aug.  15- 
26- 
26- 
27- 


ft 


-  I 


»> 

28- 

tt 

29- 

n 

29- 

» 

30- 

i> 

31- 

Sept. 

2- 

t* 

2- 

$t 

3- 

If 

4- 

j» 

4- 

» 

5- 

» 

5- 

»i 

5- 

»» 

5- 

» 

6- 

» 

10- 

y» 

10- 

11 

12- 

ft 

13- 

ft 

14- 

»> 

15- 

ft 

15- 

»> 

15- 

Sept. 

16- 

n 

20- 

tt 

25- 

tt 

27  - 

f» 

29  - 

Oct. 

1  - 

■* 

1  - 

224,012 
6,020 

13,892 
8,789 
2,239 

51,014 
1,107 

12,026 
5,463 
8,164 
4,806 
6,987 
3,676 
6,007 
8.453 
2,099 
2,400 
5.495 
1.882 
604 
2,052 
2,647 
1.382 
1,627 
2,020 

28,882 
752 
2,095 
3,625 
1.222 
4,066 

20,133 
1,912 
1,295 


!   251 

92 

76 

39 

101 

49 

5 

I 

35 

2 

16 

1 

1 

29 

— 

18  i 

64 

40  1 

15 

9 

4 

4 

8 

8 

5 

4 

18 

7 

3 

2 

11 

7 

1 

1 

2 

2 

5 

2  1 

1 

1  ; 

3 

3  ! 

1 

1 

1 

1 

11 

1 

7 

4 

1 

1 

3 

1 

8 

2 

50 

13 

1 

1 

5 

4 

1 

^— 

715 

338 

4-f 

35-3 
5-3 

S'1 


3S'0 
49-0 
iS'7 

5-7 
21-7 
6-7 
$-3 
9-5 
^'2 

10-6 
33'i 

f1'3 


S'4 
39-9 

i6'4 
320 

SO'9 


li^ge  - 
Fl^ron  - 
Cheratte 
Seilles   - 


PbOYINGE   of  LlEOB. 


Aug.  24  -  '  147,660 

Sept.  16  -  j  2,122 

„    25-1  2,581 

Oct.      B  -  .  2,825 


2 

1   ! 

1 

1   ' 

1 

1 

1 

— 

5 

3 

o-t' 
4-7' 
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in.  i.  No.  18. 

in  the  Oriffin 
nd  Proffpem  of 
itt  Weitterii 
ifHimonof 
holeminl«)3: 
f  Dr.  Bmrrj. 


CommiinCH. 


Table  B. — continued. 


Dnte  of 

First 
recorded 
Case  of 
Cholera. 


Population, 

Census 

1890. 


Total  recorded 
Cholera. 


Cases. 


Deaths. 


Cholera 
Death-rate 
per  10,000 
Population 
to  Oct.  12, 
1892. 


Province  of  Brabant. 


Dilbeik  - 

Uocle     - 

Schnerheek 

Molenbeck  St.  Jean 

Bruxelles 

Olimes  - 

Etterbeek 

Vilvorde 

Sichem  - 

Anderlecht 

St.-Gille8 

Licdekerke 

Ixclles  - 

Biez 

Hal 

Overyssche 

Krpt-Querbs 

Jx>nderzeel 


Aug.  25 
»     26 
.,     29 
Sept.    1 
3 
8 
4 
8 
14 
18 
21 
23 
24 
28 
80 
1 
6 
11 


.  I 


tt 
t» 
tt 
» 

>» 

*> 

if 

Oct. 


2,195 

13,400 

50,826 

48,723 

176,188 

661 

17,735 

11,138 

2,807 

82,311 

40,289 

3,250 

44,497 

624 

10,441 

5,830 

2,206 

4,707 


1 
1 
1 

— 

1 

50 

43 

6 

5 

1 

1 

2 

2 

3 

3 

2 

— 

20 

13 

1 

— 

9 

3 

1 
1 
1 

1 

1 

1 

3 

1 

1 

1 

1 

^^ 

105 

75 

O'S 

1-1 

2  7 
4-0 

9-2 


[P'9] 

1-7] 
4'S: 


f 


PROVI3VCK   OF  LiMBOURG. 


Diepcubeok 
Quaedmechclen  - 
Borloo  - 
Looz-Ia-ville 


Sept. 

2- 

3,642 

y* 

20- 

1,342 

>f 

25- 

561 

Oct 

10- 

2,349 

1 

1 

1 

1 

1 

1 

1 

— 

4 

3 

[7-^j 
[/7-^] 


Vierves  - 
Andenne 


Pbotince  of  Namub. 

Sept.    8  -  799 

„    SO  -  7,075 


1 
1 

— 

2 

— 

Meiz-devant-Virton 


Pbotincb  of  Luxembourg. 
Sept.  11-1  872      I  7 


3 


3* 


in  the  German  EHPraE  from  the  Coxuencement  of 
the  Epideuic  to  November  I9th,  1692. 


County  CKrei.) 

Date  at  first 
recorded 
Case  of 
Cholera. 

Populution, 

Cbolera. 

Obolen 
D«Oi.nita 

or  Couotj  Town 
(Sl>dt  KreiO- 

Place. 

Ceniui 

1890. 

CaBB.. 

Deaths. 

s. 

STATES  OF  BAMBITRO : 

Ilamburg 

Uimborg  - 

Aog.  16 

622^30 

16,966 

8,605 

133-a 

PRUSSIA. 

GovEftNiiENT  District  or  ScKLsawio 

AltOD«  (town)    - 

AUona  (lown)      - 

ADg.  19 

U8^49 

572 

328 

i»-9 

Aug.  21 

S,10l 

43 

25 

490 

.,    26 

IBI 

1 

[«■«] 

Br«iteiif«lde 

..     2T 

690 

I 

Scbipbont 

..     29 

374 

B«tMlinrg 

Sept.     1 

4,»23 

S 

4-7 

Uterscn     - 

Aug.  28 

9,311 

3 

9-7 

Langeufelde-SMI- 

„     23 

3,096 

2 

6-5 

,.     26 

3.T7T 

S 

7-9 

Blmshora- 

..     26 

8.803 

8 

3-1 

„     26 

3,m 

7 

ITS 

Lochgledt 

-     26 

S.JOO 

5 

IS- a 

Heidgraben 

..    37 

-M4 

Bdlingen  - 

„    81 

1/Hll 

Scholenfleth 

I,S12 

Solmkn    - 

„     31 

36 1 

3 

35-3 

Oidorf     - 

„  ai 

Bept.    1 

91S 
706 

— 

['■(••] 

Neaendeieh 

,.       1 

S44 

G»r»teilt   - 

..       1 

1,242 

[Ffl] 

NicDHedten 

.,      2 

1,206 

1 

[«■«] 

Huelau    - 

..       2 

858 

Moorrege  - 

..       2 

1,194 

Tanwtedt- 
Kl.  Flottbek 

.,       2 

C45 

„       3 

MIS 

9 

19-7 

EummerfGld 

431 

Kslln        - 

..      B 

195 

E«7»] 

>.       B 

S81 

LnUhora  - 

Oat.     9 

975 

— 

— 

Kiel  (town)        - 

Kiel  (town)         - 

Aug.  25 

69,172 

21 

11 

i-6 

r 

ElBdorf     - 

Aug.  29 

8S6 

I 

[pa-r\ 

Schaip     - 

„    29 

386 

I 

.,  ss 

13,193 

19 

11 

s-s 

Norderditlmiar. 
■oheo. 

Hemmc     • 

Aog.  25 

1,114 

1 

1 

\?-oZ 

Waudibeek 

Aug.  29 

20.i71 

64 

4S 

90-9 

Sobiffbek- 

?  ae 

3;i01 

It 

I 

[»-0 

StOTiun  (put 

»  » 

586 

9 

9 

«•* 

00- 

HaricMhtdde 

„    26 

gno 

1 

[WO] 

HlmcheDfolde      • 

-    «T 

9,070 

10 

9 

4S-3 

BMhwkohfeld 

,.    SB 

454 

' 

' 

[rt-/] 
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App.  A.Xo.  12. 

Table  C. — continued. 

Couutj  (Kreis) 

or  Gouiity  Town 

(Stadt  Kreis). 

Place. 

Date  of  first 
recorded 
Case  of 
Cholera. 

Population, 

Census 

1890. 

Cholera 

Cholera 

Beath-nto 

per  10.000 

Population 

to  Sov.  19th, 

1892. 

Cases. 

Dtaths. 

GUVKUNMENT   DISTRICT   OF  SCHLKSWIG — COnt 

• 

1 

Stonnam    (part  ^ 
of) — cont. 

Grabau 
'  Hummelsbtlttel 
j  HaTighorst 
1  Bramfeld  - 
j  Ahrensburg 

Sasel 
j  Glinde       - 

Wulfsdorf 

Steinbek    - 
i  Oldenfelde 
j  Oejendorf 

Tangstedterbeide  - 

Aug.  28 
M    29 
„     30 
„     81 
„     81 
„    81 
„    31 

Sept.    1 

.,       1 

»       4 

„       8 

179 

512 

420 

1,169 

1,625 

502 

281 

217 

1,472 

320 

418 

807 

1 
3 

1 
2 
1 
2 
3 
1 
1 
1 
1 
5 

1 

1 
1 
3 
I 

1 
!        1 

3 

156-0} 

1/9-9} 

106-9 

i46'0} 

[6-9 

37'2 

0 

Kiel      - 

Sachsdorf 

Neumilnster 

Scbierensee 

BoUbuserteicb 

Ottendorf- 

Aug.  28 
„     80 

Sept.    11 
M       2/ 
.,       8 

911 
17,539 

169 

401 

• 
1 

{ 1 

1 

1                  • 

♦ 

1 

1 
1 

• 

Htuam  - 

Arlewatt  (Olderop) 

Aug.  29 

466 

1 

— 

— 

1 
Oldenburg        -     j  Brodau 

Aug.  29 

823 

1 

1 

\_1i-2^ 

8teinhiirg 

1 

Lockstedter  Camp 

Lockstedt  - 

BIomcBcbe    Wild- 
nisz. 

Beidenfleth 

Neuendorf 
,  Mansterdorf 

Wewelsfleth 

Rethwisch 

Itzehoe     - 

Aug.  29 
„     30 
„     80 

„     31 
Sept.    1 
„       4 
„       5 
»       5 
„       9 

480 
176 
685 

946 
927 
687 
1,242 
376 
12,481 

10 
1 
1 

1 
2 
2 
3 
3 
1 

5 

1          1 
1 

1 
1 
3 

1 

104-1 

[/0-6] 

'10-9' 

'14-5' 

19- & 

79-9 

10-9] 

chleswig 

Kappeln    - 
Schleswig  - 
Erfde 

Aug.  80 

Sept.    4 

,,      4 

2,492 
15,123 

1,469 

1 

1 
I 
1 

1 

[0'7^ 

Pl5n     - 

Pldn 

Aug.  81 

3,212 

1 

— 

— 

Eidenitedt 

Tdnning    - 

Sept.    2 

3,228 

1 

1 

[5-0 

Tondern 

Amrum  Island     - 

Sept.    2 

670 

1 

— 

— 

Segeberg 

Segeberg  - 
SOlfeld      - 

Sept.    4 
«       8 

4,552 
569 

1 
8 

2 

35- i 

Siiderditbrnar- 
■cheD. 

Meldorf    - 

Sept.  11 

8,377 

1 

• — 

— 

GOTKBlfXBNT  DiBTRICT  OF  LuNEBUBO 

• 
• 

Hafbarg 

J  Altenwerder 
Wilhelmsburg      - 
fihestorf  - 
Finkenwcrder 
Ncuhof    - 
Lanenbmch 

Aug.  21 
„    22 
.,    24 
»    25 
M     26 
M    22 

1,945 
8,766 
145 
755 
900 
746 

16 

lie 

1 

6 
7 

3 

10 
61 
1 
3 
3 
3 

51-5 

69-7 
[69-0} 

39-7 
38-S 
40-3 

*  Siz  cases  removed  trcm.  Snchsdorf  to  Kiel 
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Table  C. — continued. 


App.  a.  No.  12. 


Coonty  (Kreis) 

or  County  Town 

(Stadt  Krcis). 


Place. 


Date  of  first 
recorded 
Case  of 
Cholera. 


GOYBUfMEIfT  DiBTRICT   OF   LuNEBURQ— COn/. 


Harborg— cowl.  * 


Uelxcn  - 


Winsen 


■{ 


LAnebuTg  -  < 

Harborg  (town)  - 

Bleckede 


Dannenberg 
Bnrgdorf 


•{ 
i 


OTor 

Eckel 

Neoland  - 

Ballenhansen 

Immenbeck 

Friesenwerdermoor 

Uelsen     - 

Winsen    - 

Fahrenholz 

Achterdeich 

Barf 5rde  - 
Artlenborg 

Harborg  (town)   - 

Gosewerdcr 
Kleinborg  .  Borg- 
lehn. 

Dretliem  - 

Tiesmesland 

Schotschor 

Burgdorf  - 


QoYERsnatJXT  Dibthict  of  Stade  : 


Kebdingen 


-« 


Jork     - 


••« 


Botenborg 


Neuhma 
Oder. 


Assel 

Hamelv5rden 

Freiborg 

Batzfleth  - 

Neoland   - 

Kraotsand 

Drochtersen 

Moorende 

Craoz 

EttebrOgffe 

Neoenfelde 

Hove 

KOnigreich 

Boxtehode 

Francop  - 

Ladecop  - 

Borstel     - 

Twielenfleth 

Jork 

Steinkircben 

Mittelnkirohen 

Botenborg 

Heohthaosen 
Nenhans  - 
Bdnm 
Htlll 


Aug.  29 
„  «0 
.,    31 

Sept.  1 
„  3 
„     16 

Aog.  24 

Aog.  25 

Sept.  15 

„     15 

Aog.  27 
„    80 

Aog.  27 

Aog.  29 
Sept.    2 


Aug.  31 
Sept.    S 

M     1« 

Sept    4 


Aug. 

24 

»} 

28 

If 

80 

»> 

30 

Sept. 

2 

» 

4 

»» 

5 

Aug. 

25 

t> 

S5 

>f 


»l 

Sept. 

»> 
»» 

tf 
>» 


25 
25 
26 

26 

27 

31 

81 

1 

2 

4 

19 

29 


Aug.  28 

Aug.  80 

Sept.   8 

»      6 

Oct.     8 


Population, 

Census 

1890. 


Cbolera 


Cases. 


Deaths. 


Choluni 

Dontli-ratu 

per  10,0<M) 

Population 

to  Nov.  19th, 

1892. 


658 
127 
677 
261 
299 
186 

7,700 

8,367 
135 
156 

184 
469 

84,835 

55 

452 


155 
102 
ISO 

8,386 


2,949 
1,771 
2,278 
2,831 
1,285 
1,155 
3,756 

645 

536 

759 

1,829 

477 

770 

3,443 

678 

629 

1,906 

1,102 

1,870 

1,176 

870 

2,388 

715 
1,655 

659 
1,023 


2 
1 
5 
2 

1 
1 


8 
1 
1 

1 
8 

22 

1 
1 


2 
2 
1 


4 
6 
2 

14 
6 

12 
9 

4 

1 
11 
43 
4 
6 
1 
4 
1 
8 
1 
3 
1 
2 


1 
1 
3 
1 


1 
1 
8 
2 


2 
1 


1 
2 

18 

1 

1 


2 
2 

1 


3 
3 

9 

4 
7 
5 

1 
1 
7 
21 
1 
5 
1 
1 


1 
2 
1 
2 


1 
1 


[ 


79' 71 

44-3 

76*5 


[75- J] 

5-9 

[75-^] 


iS4'3l 
43-6 

3-7 

[192- 01 
199' i] 


199-0 
1960 
177-01 


10' 9 
16'9 

36-6 
39-6 
60'6 
13-3 

lie- 7} 

99-9 
114'9 
191 '0} 

64'9 

\.U'7l 


14'6 

[S'S-] 

93'0 

\l4'0-\ 


S34 

Table  C. — continued. 


OoTBunmra  District  c 


NoUensdort 
Blii1end<irf 
I  St&dersaDd 


OovaundniT  Distbict  or  PoTaDAH  : 


Spudao  (towi 
Orertarotm 


Wittcnberge 
Madlicb    - 
BUov 
Cumlosea  • 

Mot  rich    • 


Zchdenik 

Nea  WcUf  enjee  - 
ZerpeDnchloiufl     - 
Halier  lock 
LiebeDTklde    (Fi- 

aw  CaiiBl. 

MD  (in  the  fo- 
reM). 
Bu  mme  labu  rg 
(tTorkhoDM). 

Sptmdaa  (tovu)    • 


Schwedt    - 
HohenuMhen 
Boat  in  Odctbener 
Luke. 


OOTRKfNUIT   DiRTRICT  or  OaNABRVCK  : 

Omabrfflek         •     Ouiabrilck  •  ,    J 


SepL    1 
Sept.    S 


Sept.    9 

Sept.  11 
i>    " 

Sept.  IS 

„    21 

Oot.     1 


.  I    Aug.  87 


1,GM 


49-f 


liO-9 


[0-«] 
[6-/] 
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Table  C. — continued. 


County  (Kieis) 

or  County  Town 

(Stadt  Kieis). 


Place. 


Date  of  first 
recorded 
Case  of 
Cholera. 


Population, 

Census 

1890. 


Cholera 


Cases. 


Deaths. 


App.  a.  No.  12. 


Cholera 

Death-rate 

per  10,000 

Population 

to  Nov.  19tb, 

1892. 


GoyKRNMENT  DISTRICT  OF   MaGDBBURG 

Salzwodel  -     Penrer 


Msgdehurg  (town) 
Wolmirstedt 


Kalhe   - 


Jerichow 


Wanzlehen 
Stendal  - 


■{ 


Magdehurg  (town) 

Rog&tz      - 

Glinde      -  • 
Aken 

Schollene  - 
Woltersdorf 
Gross-  Wusterwitz 

Westerhiisen 
Fermerslehen 

Carlhau  near  Tan- 
germfLnde. 


Aug.  26 

Aug.  28 

Aug.  30 

Aug.  31 
Sept.    2 

Sept.    2 

„     11 

»     18 

Sept.  10 
Oct.   16 

Sept.  22 


GOVBKNMEMT    DiSTBICT   OF  OpPELN  : 


Gross  Strehlitz   - 
I.«eob«chufz 


Suchau     - 
Deutsch  Neukirch 


Aug.  27 
Aug.  27 


Government  District  of  Posen  : 
Krotoschin  -  |  Kuda        -  -  |    Aug.  28 


Citt  of  Berlin: 

Berlin     -  -  |  Berlin 

Govbrnmsnt  District  of  Koblenz 


I    Aug.  29 


1,070 

202,234 

1,986 

884 
6,109 

1,205 

371 

1,173 

2,595 
2,572 

76 


418 
1,152 

325 


1,579,244 


Kohlenz  (town)  - 

Koblenz  (town)    - 

Aug.  29 

32,671 

St.  Goar  - 

St.  Goal    • 

Sept.  27 

1,469 

Mnyen    - 

Miesenheim 
Polch 
Plaidt       - 

Sept.  28 

Oct.    14 

„       16 

1,075 
2,674 
1,509 

Koblenz  -            -     Benndorf  - 

Oct.    17 

5,017 

GOVXENMBNT  DISTRICT   OF  UlLDBBHB] 

m: 

Marienburg       in 
Hannover. 

Moritzberg 

Aug.  30 

2,000 

flildesheim 

Hildesheim 

Aug.  31 

88,481 

ZeUerfeld 

ZeUerfeld  - 

Sept.    1 

4,400 

GovBBiiicBNT  District  of  Siralsuni 

>: 

Greifcwald        -/ 

Greiftwald 
Wolgast  - 

Aug.  31 
Sept.  10 

21,624 
7|889 

Stralsnud  (town)  - 

Oct.     6 

28,984 

2 

1 
2 


32 


5 


9 
2 

7 


2 
1 


1 
1 


1 

6 


1 
1 
2 

1 
1 


15 


1 
6 
2 


1 

1 


1 
1 


9'S 


iJ'O 


S93'0 


[25-9] 


[JO-^] 


O'i 


0'9 
13't 


iO'O 

[0-5] 
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App.  a.  No.  12. 

Table  C'^continued. 

Count  J  (Kreis) 

or  County  Town 

(Stadt  Kreis). 

Place. 

Date  of  first 

recorded 

Case  of 

Cholera. 

Population, 

Census 

1890. 

(Solera 

Cholen 

Doatik-iatt 

jperiejOOO 

FtaidMMMi 

to  Not.  19th. 

1881. 

Cases. 

DeaUu. 

GOYSBNMENT    DISTRICT    OF   KoSLIN  : 

Stolp      -            -    StolpmUnde            -  |    Sept.     2 

1,957 

1 

— 

— 

GovESinffsifT  District  of  Minden: 

Bielefeld             -  |  Bielefeld  -             -  |    Sept.     S 

39,950 

1 

— 

— 

GOYBBirXENT   DISTRICT   OF    StBTTIN: 

- 

Naugard  - 

Liibzin     - 

Sept.    3 

1,765 

6 

2 

11-3 

Kandow             -  < 

Grabow  on  Oder  - 
Stolzenhagen 
Kratzwiek* 
Ziillchow  - 
Frauendorf* 
Glienken* 
Schillersdorf 
Gurtz  on  Oder      - 
P5Utz       - 

Sept.    5 
„     12 
„     18 
„    18 
„     19 
»     21 
M     22 
„     29 
»     29 

15,703 

2,027 

278 

6,788 

2,741 

383 

393 

4,431 

3,905 

1 

6 

5 

8 
8 
2 
1 

6 

4 

2 
2 

1 

29-6 

3-8 

59-2 
50*9 

Stettin  (town)    • 

Stettin  (town) 

Sept.    8 

1 16,228 

28 

17 

1'5 

Ueek«rmunde   -- 

Ueckermunde 
Ziegenort  - 
Torgelower     Hol- 

Uuderei. 
Tolgelow  - 

Sept.  13 

„     17 
„     18 

„     19 

6,112 

1,986 

500 

3,029 

12 

11 
3 
3 

1 

48-0 
13' i 
60-0 

[5-5] 

Greifenhagen    -  - 

Fiddicbow 
Pakulent  - 

Sept.  23 
Oct.      1 

2,709 
460 

1 
1 

[5-7] 

Greifenberg 

Schwessow 

Sept.  22 

337 

1 

[«9-7] 

Saatzig  - 

Stargard    (in  Po- 
merania). 

Oct.      2 

23,785 

1 

\P'4^ 

Usedom-WoUin  - 

Swinemdnde 

Oct.     4 

8,510 

1 

[/•£] 

Demmin  - 

\ 
Demmin   -            -  j     Oct.      7 

10,886 

3 

3 

2-8 

GOTERKXKNT   DISTRICT   OF  IIaNNOVKR  : 

Hatuover  (town) 

Hannover  (town)  - 

Sept.    3 

163,593 

2 

1 

[Q'05^ 

Sjke      - 

■  Kirchweyhe 

Sept.    4 

1,145 

2 

— 

— 

Hoya 

Bruchbanscn 

Sept.  22 

2,126 

3 

— 

— 

GOVERKMCNT   DISTRICT   OF  DdSSBLDOBF  : 

KleTe     .           -     Kleve 

Sept.    5 

10,407 

1 

1 

[0-9] 

Krefeld  (town)  -  '  Krefeld  (town)     - 

Sept.  14 

105,371 

1 

— 

— 

Dniabuig  (town)- 

Duisburg  (town)- 

Sept.  24 

59,300 

1 

1 

[0-fl 

*  One  ease  removed  frem  Kntswiek,  one  from  Fraii«nd4Hrf,  and  two  from  Glienken  and  ZQUohow. 


Table  C. — coiUiHued. 


County  (Kreii) 
or  Coan^  Tom 
(Soult  Kreii). 


DaWofGnt   , 
recorded 
Cueot 
(;hol«r«. 


fHTlUiUDU 

I  I  Fouutetfon 

Caies.    Deathi.^  *°2t '"'■ 


GOTEUNUENT  DiSTBKTT   OF  BROMBBHO  : 

Kolmar  in  Fosen   |  ttehneidemQhl        -  |    Brpt. 

GOTBKIWSHT  DUTBIOr   OF   FRAnKFDXI  : 


ttOWD.} 

KOnigiberg  in    J 
Ifeuman  | 


Landsberg  (tovn) 

Frackfart  nn  Odar 

(town.) 
Odorbcrg(fortreBii) 

Niederwut«ow 
HohenwutMn 
KOmiD     - 

Fttnienwiildc 


Sqit.  ! 

Sept.  2 

Sept.  3; 
Oct. 

Oct. 


GorBUHUHT  DiSTittcr  or  Aubich  ; 
Witunnod  -  I  WilhelmHhaven      -  |    Sept. 

GovBuwEMt  DiBTUcr  or  Wiisbadrk  : 
Frankfurt  on  Mtin  |  Frankfurt  on  fclain  |    Oct. 
(town).  (towo). 

GovauinntiT  Dutmct  or  Mariehwebdbr  : 


Tlioru  - 


Marieuweider     - 


95,726 


Schiluo     -  •  Oct. 

Thorn  .         „ 

Kulm        -  .  Oct. 

Kieiro       •  -  Mot. 

Bothof      •  -  Osl. 

Kuraebrack  Nov. 

MECKLENBUBG  SCHWEBIN. 


NauMadt  ■ 
Weudisch<Wah. 

Ang.  35 
„      87 

1,743 
S8« 

LiidnigHluat      -. 

mngen. 
Alt  KrcDiliD 
LndvigiiliMt 
DOmiti     - 

.,      27 
„      30 
Sept.    1 

»73 
6,S00 
2,611 

Altendorf. 

LOOMD       - 

sre.-    : 

Vorderiu^en 

AUR.  38 

.,      27 
„      29 
Sept.    S 

..     24 

3,829 

53S 
222 
563 
STl 

Boitock. 

Bottoek  ■ 

Aug.  87 

U.iW 

BUMW 

Dobenui  • 
BtQel 
Batiow    - 

Aug.  2S 
Sept.   8 

iM9 
1,103 
5,256 

M.I.IiIb  -                , 

kUIehin    . 

Aug.  SO 

7,298 

WiMIU. 

Wiimir    - 

Sept.   2 

16,787 
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Table  C. — coi 

ttinued. 

Che 

County  (Kreis) 

or  County  Town 

<Stadt  Kreis). 

Place. 

1 
Date  of  first 

recorded 

Case  of 

Cholera. 

1 
Population, 
Census 
1890. 

>lera 

•■     Cbolera 
.  Death-rate 
1    perlO.000 
'  Population 
to  Nov.  I9th, 
1S92. 

Cases. 

Deaths. 

MECKLENBURG  SCHWKRlN-co«/. 

Gnoien   - 

Tessin 

Sept.    2 

2,474 

3 

2 

S'f 

Gustrow  - 

Gdstiow  - 

Sept.    3 

14,568 

1 

— 

— 

Gradebusch 

Rehna 

Sept.  13 

2,151 

1 

1 

14-6-1 

KINGDOM  OF  SAXONY. 

Leipzig  - 

Leipzig    -            -       Aug.  '26 

354,899 

2 

1 

[0-(W] 

Fl5ha     - 

Auerswalde          -  '    Oct.    23 

1,833 

5 

3 

/C'4 

MECKLENBURG  STliELlTZ. 

Schdnbeig 

Schdnbeig             -  •    Aug.  26 

2,846 

3 

2 

70 

Neustrelitz       -*  i 

1 

Mepert   - 
Weseuberg            -  = 
Canow 

Aug.  27 

Sept.    1 

„      4 

4,001 

1,621 

167 

I 
2 
1 

1 
2 
1 

[60 -o;] 

1 
Neubraudenburg 

Ncubrandenburg  - 

Aug.  30 

9,323 

— 

OLDENBURG. 

Ddmeuhorst 

Deloienhorst         -  .     Aug.  26 

1 

6,828 

1 

1 

[/•J] 

Labeck 

Niendorf  -            -       Sept.    3 

SACHSEN  ALTENBUR 

451 
G. 

2 

— 

Ostkreis  - 

Rositz        -             -  1    Aug.  28 

BREMEN. 

1          1,106 

1 

1 

[9-0] 

Bremen    -            -       Aug.  28 

125,684 

6 

6 

OJ 

Bremerhaven        -         „      29 

16,414 

1 

1 

[0-6] 

BRAUNSCHWEIG 

ft 

HelmBtetU 

Jerxhein:  -            -       Aug.  31 

LCBEC-K. 

1,866 

1 

1 

[5-4] 

Liibeck      -            -  |    Aug.  31 

1        63,590 

6 

3 

0-3 

SACHSEN  WEIMAR 

1 

Weimar  - 

Weimar     -            -  |    Sept.  11 

HESSEN. 

1       24,546 

1 

^^m 

^^^ 

BiDgen 

Bingen                   -  |    Oct.       7 

BADEN. 

1         7,654 

1 

1 

- 

^^* 

Karlsruhe 

Lcopoldshaven      -      Oct.     10 
AN  HALT. 

1            738 

1 

1 

[«•?] 

Zerbiit    - 

Boszlau     -            -  1    Oct.     10 

1         7,628 

1 

1 

1 

[/•a] 

Table  D. 
Cholera,  in  Holland  i 


Apr.  A.  No.  1 

On  tlwOriiriP 


ToUI 

Cholera 

DMtha 

De«th-i«te 

Piorince. 

Commune. 

Xt" 

recOTded 
Atdueto 

per  10,000 
oftho 

Cholerm, 
1892. 

Population, 

Bredk  - 

aa,iT6 

4-1 

Dnmen 

2,895 

[3■s^ 

Emp«t  en  Meenrijk     • 

SS6 

[17- A 

S7,ISB 

It 

Be<ud«n 

Hill  OD  8L  Hnben      - 

Z,0S4 
9,881 

9-9 
[4-8] 

4,376 

4-6 

PriDMnhnge    . 

7,153 

e-s 

6,888 

[1-S} 

TsrWdM       - 

3,358 

6-1 

AppoltOTn 

8,032 

a- J] 

Bnkd 

1,814 

7-6 

Dnuopt  (Wadenoijf 0) 

1,S1B 

6-6 

Hoiuon 

4,074 

2-3 

Oddnlud 

MAQrik 
MiUtngen 

3.70.1 
2,676 

|:?j 

Nijmcgen         -         [   ■ 

39.101 

as 

V»rik  .            -         .  . 

I.IOS 

1,507 

[«-6] 

Zdlichem        .. 

890 

— ^ 

ass 

4.716 

4-9 

Alphen             ■        "   - 

4,881 

9-4 

Barwoatswaftrdcr 

849 

a-a 

Beijerland  (Zuid-> 

1,998, 
2,908' 

10-0 

Bergsmbacbl   • 

{3-4\ 

BlifikeDseraaf  - 

978 

7i-8 

8,7SS 

S-3 

Bwkoop 

3,806 

40  -J 

Brmndwiik 

886. 

\.11-9\ 

Cwclle  MD  den  IJtwt 

8,311 

ai-i- 

Siloi. 

9,706 

5-* 

Zntdholluid  (part 

Delft   - 

98,488 
11,879 

0-7 
*-9 

of). 

Goud.- 

19,704 

a-6 

Qondtwurd     - 

1,175 

f^'U 

'«  Onveodeel  - 

3,965 

[S-S] 

•.GniYenh.ge. 

156,809 

0-3 

5,048 

9-9 

8,889 

sto 

Hendrik-Idn-AmlMcbt 

2,985 

ii-a 

KomdAerk       - 

1,468 

s7-a 

Kislingen 

16,677 

1-S 

KrimpenuadenUud 

2,197 
2,64B 

U 

Hwlttii 

6,455 

4J 

230 


ljpp.A.No.18. 

Table  D.— con^'ittieci 

odnmcreMof 
he  WMiem 
KftufonoC 
holer»inl8M; 

Population 

Total 
Deaths 

(nioleim 
Death-rate 

b  Dr.  Btny.                 ProTince. 

Communt. 

(Census 
1889). 

recorded 
as  due  to 

perl0,000 
of  the 

Cholera, 

Population, 

1892. 

1892. 

f 

Nieawerkerk  aau  den 
IJssel. 

2,372 

1 

[4-»J 

Kumansdorp    - 

3^7 

1 

[5-0 

Oostvoome 

1,802 

3 

16'^ 

Oodewater 

2,706 

1 

p-71 
[4-J 

Oudshoom 

2,222 

1 

Pnttershoek     - 

2,028 

2 

9-9 

ZnidholUnd  (part 

BMQwijk 

2,909 

1 

[^•4] 

of)— CO"'* 

Rietveld 

592 

3 

SO'^ 

Rotterdam 

201,858 

22 

i'4 

Sliedrecht 

9,892 

1 

[10} 

Wateringen     - 

),822 

1 

Woerden 

4,672 

3 

6'4 

Wonbnigge     - 

2,069 

1 

[4-6?] 

Zwammerdam  - 

1,625 

3 

49-5 

« 

Zwijndrecht    - 
Amaterdam     • 

5,100 
408,061 

4 

7'B 

134 

^ 

10 

O'f 

Haarlem 

50,500 

2 

0-4 

Nbofdholland         -< 

Nederhorst  den  Berg  - 

1,186 

4 

^55-7 

Velsen 

6,775 

1 

[y-5] 

Weesp 

5,208 

2 

3-9 

>• 

Zaandam 
Brouwersharen 

15,282 
1,453 

1 

L0'71 

20 

F 

1 

[6 '9' 
[^•4' 

26elMid     - 

Krainingen 

2,964 

1 

te 

Veere  -           -           - 

806 

1 
3 

{>S'4: 

Breokelen-Nijenrode  - 

2,323 

6 

25'S 

Jntphaas 

2,629 

6 

99'S 

Looadrecht 

3,309 

3 

9'i 

UtmAht     •               -  * 

Maarssen 

2,066 

7 

33-9 

^t  uvM^u*        ~                         ' 

Maarsseveen    - 

1,416 

2 

i4'1 

Utreoht 

84,346 

35 

4-9 

IJstelstein 

3,467 

17 

49-0 

te 

Znilen  -           .           - 
Leemrarden 

1,060 
30,433 

2 

19-9 

78 

m 

2 

0-7 

Menaldumadee     (Ber^ 

10,425 

1 

[0-9] 

ffiMlaod 

licnm). 

a*            m 

Sneek  -           •           • 

11,469 

1 

[^•9] 

to 

Utioforadeel  - 

5,089 

1 

5 

Dtentha 
linAurg 


Table  J>.—tmtinued. 


Popoktlo] 
(Censui 
1889). 


Qroniiigeii 
Boogeund 
Lopp«T(um 


Zuidvolde 
MeersMD 


Total 
Deaths 
recorded 

Cbolen, 

1891. 


Cbolen 

Death.nte  Chimin IM 
perlO.CKK)    Wl»-»nT' 

of  the 

Popnltdon, 

ISSB. 


OnthaOrifin 

~  iDdniwrHsl 

"■TMbra 


&a 


[«-3] 


Table  E. 
1  tbe  AUSTBIA-HUNCABIAN  Empibe  in 
(I.)  AUSTRU. 


Deputinent. 

TDwnorTilliftP. 

Sstaof 

te 

reccrded 
Chotor* 

Cholen 
Doth. 

ProTiDoe. 

1 

1 

Galuisa        - 

WlBlctk*     • 

Poitaotie  . 
Drbriki     . 
Pluiow    ■ 
Lu.ii«       - 

LudwiDOW 

PiMU-wlelklo      - 
Tjnieo      - 
Pnkoe[m  • 

DDbMTW   - 

Buka       . 

Bept.ttli 
Oct.  Snd 
..     Sad 

„       Olh 

..    inh 

„      lIUi 

.     Uth 
.      Kth 

„    tut 

19,1*4 

SM 

1^ 
LIU 
«t 

ion 

SSI 

18 
8 
B 
1 
1 

M 

* 
I 

16 
S 

a 
I 
i 
■a 
t 
1 

3 

ft 
9*-' 

u-t 
n 

232 


rr.  A.  Ko.  12. 

I  the  Oriirin 
dProrrestof 
eH^estern 
Ihuionot 
lolnftinlSBS; 
Dr.  Barry. 


Table  E. — continued. 


ProYince. 


Cteliiien— 
cont. 


Department. 


Town  or  ViUa«n?. 


Dat«of 

first 

recorded 

case  of 

Cholera. 


Popu- 
lation. 


Krakan  (city) 


Gorlioe 


Krakan  (dis- 
trict) 


Boehnia 

MieltfC 

Nisko- 


BAhmen 


Steiennark 


Nieder  Oeater- 
reieh. 


Husiatyn 


Krakau  (city)      •'^  Sept.  11th 


Borszctow  • 


Pisek  . 


{: 


Peitau 


Wolowiec  • 

Koeciclniki 

Zwierxyniec 

Dabie 

Ujazd 

Graegontki 

Ruwocice  • 

Niepolom\ce 

Zachwiejow 

Dabrowka 

Husiatyn  - 

Olchowcayk 

Scydlowoe 

Suchodol      (Bed 
narowka). 

Cumiokonoe- 
wielkie. 

Kociubincsyki 

Siekierciynce 

Zielona 

Sidorow    • 

Zalucte 
WJerxbowka 

Wrabsko  > 

Saboften    - 


„     12th 

Oct.   1st 
2nd 
eth 
«     8th 
„     17th 
.      18th 


» 


I 


Wien  (city)   -  ,  Wien  (Vi«ina) 


n 


n 


2nd 


Nov.  2nd 

1 

«  4th 

M  14th 

„  16th 

„  20th 

»  23rd 

Dec  Srd 

n  7th 

H  23rd 

„  24th 

„  25th 

M  22nd 

M  23rd 

Oct.  16th 

u  16th 


N 


2l8t 


Totel 
recorded 
Cholera 


.a 

< 


I 


Cholerm 
Death- 
rate  per 
KMMO 
of  the 

PODQ* 

lationr 
1881. 


74,673 

48 

eo4 

4 

1.008 

2 

2,779 

3 

757 

2 

163 

1 

2,100 

1 

910 

1 

4,207 

9 

100 

1 

680 

1 

6,291 

6 

1.231 

8 

1.206 

19 

1.048 

3 

2,906 

1 

1.446 

1 

827 

3 

712 

1 

2.010 

1 

662 

13 

662 

2 

f 

1 

? 

2 

1.364.648 

4 

23 


1 
3 
1 
1 
1 
1 

4 

1 

1 

6 
6 
8 
1 


1 

1 

.  1 


7 
2 

1 

8 

3 


9i'3 

C4-*3 

[69'6J 
C^4-7] 

7> 
40*6 
66'8 

0*0. 
O'O 

m 
? 

O'Ot 


Table  E. — continued. 


Arr.jL.  So.  11. 

iDllieOrifio 


County. 
<Dite  of  liivaslou 

BncVeta  [  j.) 


TowD  or  VUlBge. 

priuted  ID  Snail 
CapiUll.) 


[September  96]  BtTDAPBOT 

r  Tolua       - 

1  I  DunftfOldTir 

I  I  60^7     • 

Tolim    -  -J  Paki 

tOclobar  3.] 


1  Bicake 

I  Batia 

1  Bici-Almia 
j  V.il_ 

ApMtag  - 
;  Dunapenlele 
!  K-Njek  - 
'  Polgitnli   - 

UempgfalTn 

Soroka^r  - 
I  Siiget-MonoslOT 
i  Fokte       . 

i;.idd     - 

[  Sn  .-I  St  via 
,  Vici 

Duiuivecge 

Dunakcsii 

Fhjii 

'  rjpwt    ■ 

I  Kalncsa  - 
'  CleglM  - 
]  CiomOr  - 
'  Dunapali^ 

Apnatag  - 
■  Ki»-Test  • 
I  Nagy-Tet^nj 
I  Vdrtivir- 
I  Dunae^hifB 
;  T&pilS'S&gh 
j  Siada 

SdkOid     - 

RikwPalola 

Budafok  - 

IHlia-CMba 

Dnsnok    • 

Haj<5«      - 

Jiu-Kan-JniO 


Pin(-PiU».Solt- 
Kia-EuD. 
[Oetober  *.] 


[OotobcrS.]  •     SsMiD 


Total  recorded 

Choltm 

Cfaolera 

Death-rate 

per  10,000 
Popidatkn 

Attuka. 

Death*. 

1899. 

491,938 

889 

473 

9-6 

7.840 

6-4 

U.8C4 

3-» 

3.784 

[2- 7] 

11,803 

10 

3-i 

M3»a 

f4 

8.153 

as 

1.69S 

1 

[0 

6,037 

3-3 

8,837 

30 

16 

iSO 

1.184 

a6-4 

4,431 

4-3 

3.603 

IS 

19-4 

3.011 

6-6 

5,670 

ST 

ai-a 

*:i 

^VJ, 

S,C37 

[*■«, 

1,758 

J 

li-t 

3,454 

0-0 

7,880 

U-4} 

13,147 

S4 

16 

i3-i 

1,105 

18-1 

8,542 

13 

i6-9 

3,37a 

19 

33-7 

4,100 

[«-4] 

14,600 

6-8 

4.882 

t3-7 

9.569 

3-4 

3,758 

[8-7] 

3\000 

19 

3-6 

10,387 

f9 

S7.5S4 

S,451 

[4-n 

S.645 

10-6 

a,S93 

[*■■(] 

4,478 

* 

'^'l 

3,436 

IS 

W6 

3,400 

14-*} 

3,176 

f3-9 

1,445 

13-8 

1,034 

[9-7 

4,500 

a- a 

BflOO 

» 

4,858 

ls-3 

1,900 

lOt 

8,380 

3-9 

a,900 

[fU 

5,600 

89,569 

M 

S3 

3-3 

ChnlnnlnlBM; 


234 


Atp.  a.  No.  12. 

Table  £. — continued. 

• 

Ont^M^n 

md  Pranwiof 
tteWcSera 

CholmltilfleS; 

County. 

(Bate  of.IxiTasion 

giyen  in 

Town  or  Village. 

(Municipal  Towns 

printed  in  Small 

Population. 

Total  recorded 
Cholera 

Cholera 

Deatli-imte 

per  10,000 

Population 

1892. 

Braeket8  [  ].) 

Capitals.) 

1 

! 
i 

Attacks. 

Deaths. 

Csongrid- 

20,802 

4 

2 

0-9 

Csongrid 

[Octobers.]    ' 

8zegy&r    • 
Szentes    - 
Mindszent 

6,810 
80,791 
12,033 

3 
2 
8 

2 
1 
2 

2-9 

4-7 

Dorozsma 

12,325 

I 

1 

[0-q 

'   T4th 

987 

21 

10 

106-7 

Szt-Gjdrgymezd  - 

2,698 

3 

— 

O'O 

DdmOa      - 

1,260 

4 

2 

i5'9 

Sdriz&p     - 

1,880 

34 

9 

67-7 

Eutergom 
[October  9.]   ' 

Esztergom 
Szt.-Tamas 
D4gb 

9,349 

2,544 

711 

12 
9 
1 

6 

4 
1 

6-4 
15-7 

Pili8mar6t 

1,857 

1 

— 

O'O 

Libatlan  - 

1,377 

1 

1 

[7' 2' 

Bart 

1,109 

1 

1 

ta 

Parkiny   - 

2,417 

8 

2 

^'3 

Koai4rom         -  J 
[October  9.]    \ 

Outa 

7,088 

18 

7 

9-9 

Zdldill&8  puszta  - 

? 

5 

8 

? 

Tor6cE    - 

BnUka     • 

2,983 

1 

1 

[^•4] 

[October  9.] 

I 

• 

Banui3ra 

[October  10.]  * 

Moh6c8     - 
D-Szefcc8d 
N&dasd     - 

14,468 
5,385 
2,717 

38 
1 
2 

19 

1 
2 

13- i 
7-3 

^ 

i  Titel 

4,814 

35 

22 

5f'0 

Mohol       - 

7,782 

13 

7 

90 

Ada 

9,693 

17 

12 

IS' 4 

Uj-Verb48Z 

5.959 

4 

4 

6-7 

Zenta 
O-Becse   - 

26,000 

38 

24 

9-Ji 

16,965 

1 

1 

[0-6] 

Szdnta      - 

5,008 

20 

12 

24' 0 

BieS'Bodrog 
[October  10.]' 

Sz&ntova  - 
Martonoz  - 
Doroszl<$  - 

8,858 
5,126 
2,911 

14 
2 

1 

10 
2 
1 

29'7 
3-9 

[^•4] 

Uj-Futtak 

3,851 

2 

2 

6-0 

Szt-Tam&B 

11,729 

1 

1 

[0-^] 

Gombos  telep       -  ' 

? 

1 

1 

? 

• 

Cturogh   -            -  I 

7,773 

1 

1 

1-3] 

Bezd&n     - 

8,866 

I 

1 

1-9' 

Pr-Szt-Iv4n          .  ! 

4,824 

1 

1 

\9-r 

ta 

BogojcTa  - 

2,528 

1 

1 

U'o\ 

KnswS-Szdr^ny  / 
[October  11.]  1 

Orsova     - 

3,564 

1 

1 

[^•5] 

B&ziia 

? 

2 

2 

? 

^ 

T.-Becse  - 

7,276 

11 

5 

6-9 

B.-Szt.GyOrgy     - 

8,260 

9 

8 

9-9 

N.-Becskerek 

21,934 

64 

38 

15  0 

M..Ittebe  - 

2,243 

20 

18 

5S-0 

M«           ^        A#l          ^             *.V 

Szerb-Ittebe 

4302 

28 

19 

39-5 

Torontal   (part) 

of)- 
[October  14.] 

Szerb-Aradicz     - 

1,896 

179 

114 

609-0 

^is-Torik 
O-Felek   - 

2,959 
8,684 

4 
4 

1 
2 

lS'4l 
3-4 

N.-Sst-Mirton     - 

808 

1 

1 

119-41 
\6'9 

(^bsa     - 

1,609 

1 

1 

Lilimi^- 

52 

1 

— 

0-0 

to 

Drezlermi^or 

? 

1 

1 

f 

Tablk  £.— continued. 


CO.U,. 

TownmVil!«)te. 

ToUrcoMded 

Cbolera 

(IMgoflDTuion 

primed  in  SmmU 

PopoluioD. 

r^ 

tiTeDl. 

»«*«.  c  J.) 

C»pil.li.) 

1,992 

Attack!. 

Deaths. 

Liiirfiild 

1 

1 

[a-a] 

Onnody  pusita     - 

7 

8 

S 

t 

yitTb-Seuiina      - 

8,848 

1 

1 

n 

Oior»       - 

5,939 

I 

SMTb-Elemfr        - 

8,100 

4 

8 

8-6 

T<St-Ai«dici 

8,JITS 

8 

2 

as 

ficik«        - 

1,769 

S 

3 

T* 

T.-Erzsebetlak      ■ 

1,592 

3 

8 

1S-6 

TotohW— colli. 

T.-KKniisa 

3.489 

1 

««1 

N.-Kikiada 

aa.r78 

1 

0-4, 

Melleocze 

8.891 

1 

i-1 

Uarlinicii  pusila 

98 

49 

15 

i3ao-o 

St"'"     : 

108 

86 

12 

ma-o 

1.695 

17 

5 

na 

•Ji-Sit-Itiu 

1,0B9 

15 

4 

36-7 

N,-Torik  - 

3.S9S 

9 

3 

9-3 

B»rt  -       -  r 

[October  IB.]  t 

J4n<»gr«mQt       - 

l,i93 

1 

_ 

00 

l)l50 

5 

* 

S4-S 

SiakilUu 

S,8B0 

1 

1 

[«■«] 

'c(S««.io.) 

N.-Sit-Mihilj*       • 

1,436 

1 

t7-0] 

S[t.-UihUj  pusita 
Sigh 

2,874 

S 
3 

2 

8 

2,050 

' 

' 

{.4-91 

Z4ljon 

DobrODjK 

1,7  >8 

6 

4 

ta-s 

[Oaotarsi.] 

[Oolobor  >1]  -  I  B«ji 

20,000 

7 

6 

3-0 

[OctoliorJl]  - 

UiTID^K    - 

24,714 

8 

6 

e-i 

T.                r 

96« 

3 

S 

ao-7 

FoHonr           -1 
COoUtoB.)] 

N»g7-Bod«k          - 

1,281 
739 

3 

1 
8 

%-v 

tO0t0b.rM.3t 

CMb»          - 

34,243 

2 

2 

0-6 

Bik£i        • 

89/187 

I 

' 

[o--*l 

[OotobotM]  . 

POZONT      - 

Sa,444 

3 

a 

0*4 

Swlnok    ■ 

80.640 

34 

20 

9-1 

J£5ibeT«D7 

84,380 

[«•■*] 

Kunb«gy« 

0,449 

66 

"rjs:^'-. 

V.-UJiiilUi 
T.-lnoka   • 

7,688 
18,484 
LOSS 

1 

E 

0-0 

0-0 
0-0 

[October  34.] 

T.-ViAony 

8,312 

S 

— 

0-0 

SieleT&iy 
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No.  14. 

Precautions  against  the  Infection  of  Cholera. 

1.  The  Order  of  the  Local  Government  Board,  of  28th  August  1890, 
now  in  force,  gives  certain  special  powers  to  Port  and  Biparian  Sanitary 
Authorities,  enabling  them  to  deal  with  any  cases  of  cholera  broughC 
into  their  districts,  so  as  to  prevent  as  far  as  possible  the  spread  of  the 
disease  into  the  country.  But  it  is  to  be  remembered  that  cases  of 
choleraic  infection  differ  widely  in  severity,  and  that  persons  suffering 
only  slightly  from  the  disease,  or  incubating  it,  are  likely  to  be 
landed  at  English  sea-board  and  riparian  towns,  and  to  mako  their  way 
to  inland  places.     This  has,  in  fact,  occurred  in  former  epidemics. 

2.  Former  experience  of  cholera  in  England  justifies  a  belief  that 
the  presence  of  import<?d  cases  of  the  disease  at  vanous  spots  in  the 
country  will  not  be  capable  of  causing  much  injury  to  the  population,  if 
the  places  receiving  the  infection  have  had  the  advantage  of  proper 
sanitary  administration  ;  and,  in  order  that  all  local  populations  may 
make  their  self-defence  as  effective  as  they  can,  it  will  be  well  for  them 
to  have  regard  to  the  present  state  of  knowledge  concerning  the  mode  in 
which  epidemics  of  cholera  (at  least  in  this  country)  are   produced. 

3.  Cholera  in  England  shows  itself  so  little  contagious,  in  the  sense 
in  which  small-pox  and  scarlatina  are  commonly  called  contagious,  that 
if  reasonable  care  be  taken  where  it  is  present,  there  is  almost  no  risk 
that  the  disease  will  spread  to  persons  who  nurse  and  otherwise  closely 
attend  upon  the  sick.  But  cholera  has  a  certain  peculiar  infectiveness 
of  its  own,  which  where  local  conditions  assist^  can  operate  with  terrible 
force,  and  at  considerable  distances  from  the  sick.  It  is  characteristic 
of  cholera  (and  as  much  so  of  the  slight  cases  where  diarrhoea  is  the 
only  symptom  as  of  the  disease  in  its  more  developed  and  alarming  forms) 
that  the  matters  which  the  j)atient  discharges  from  his  stomach  and 
bowels  are  infected,  Prnbably  under  ordinary  circumstances,  the 
patient  has  no  power  of  infecting  other  persons  except  by  means  of  these 
discharges ;  nor  any  power  of  infecting  even  by  them  except  in  .so  far  as 
these  matters  are  enabled  to  taint  the  food,  water,  or  air,  which  people 
consume.  Thus,  when  a  case  of  cholera  is  imported  into  any  place,  the 
disease  is  not  likely  to  spread,  unless  in  proportion  as  it  finds,  locally 
open  to  it,  certain  facilities  for  spreading  by  indirect  infection. 

4.  In  order  rightly  to  appreciate  what  these  facilities  must  be,  the 
following  considerations  have  to  be  borne  in  mind  x— firsts  that  any 
choleraic  discharge,  cast  without  previous  thorough  disinfection  into  any 
cesspool  or  drain  or  other  depository  or  conduit  of  filth,  is  able  to  infect  the 
excremental  matters  with  which  it  there  mingles,  and  probably,  more  op 
less,  the  effluvia  which  those  matters  evolve;  secondly  ^XkidX  the  infective 
power  of  choleraic  discharges  attaches  to  whatever  bedding,  clothing, 
towels,  and  like  things,  have  been  imbued  with  them,  and  renders  these 
things,  if  not  thoroughly  disinfected,  capable  of  spreading  the  disease  in 
places  to  which  they  are  sent  for  washing  or  other  purposes ;  thirdly^ 
that  if,  by  leakage  or  soakage  from  cesspools  or  drains,  or  through  reck« 
lesB  casting  out  of  slops  and  waste  water,  any  taint  (however  small)  of 
the  infective  material  gets  acce.ss  to  wells  or  other  sources  of  drinking- 
water,  it  can  impart  to  enormous  volumes  of  water  the  power  of 
propagating  the  disease.    Wlien  due  regard  is  had  to  these  possibilities  of 
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n  direct   infection,  there  will   bo  no  diiHculty   in  understanding    that    App.  a.  No. 
even  a  single  case  of  cholera,  i)erhaps  of  the  slightest  degree,  and  perhaps  on  Preoiatio; 
quite  unsuspected   in   its   neighbourhood,   may,  if  local  circumstances  i^'"?****®* 
co-operate,    exert   a  terrible    infective    power  on   considerable  masses  Cholera "° 
of  population. 

5.  The  dangers  which  have  to  l)e  guarded  against  as  favouring  the 
spread  of  cholera-infection  are  particularly  two.  First,  and  above  all, 
there  is  the  danger  of  water-supplies  which  are  in  any  (even  the 
slightest)  degree  tainted  by  house  refuse  or  other  like  kind  of  filth  ;  as 
where  there  is  outflow,  leakage  or  filtration,  from  sewers,  house-drains, 
privies,  cesspools,  foul  ditches  or  the  like,  into  springs,  streams,  wells  or 
reservoirs,  from  which  the  supply  of  water  is  drawn,  or  into  the  soil  in 
which  the  wells  are  situate  ;  a  danger  which  may  exist  on  a  small  scale 
(but  perhaps  often  repeated  in  the  same  district)  at  the  pump  or  dip-well 
of  a  private  house,  or,  on  a  large  or  even  vast  scale,  in  the  case  of 
public  water- works.  And  secondly,  there  is  the  danger  of  breathing  air 
which  is  foul  with  effluvia  from  the  same  sorts  of  impurity. 

6.  Information  as  to  the  high  degree  in  which  those  two  dangers  affect 
the  public  health  in  ordinary  times,  and  aa  to  the  special  importance 
which  attaches  to  them  at  times  when  any  diarrhccal  infection  is  likely 
to  be  intnxluced,  has  now  for  so  many  years  been  before  the  public, 
that  the  improved  systems  of  refuse-removal  and  water-supply  by  which 
those  dangers  are  permanently  obviated  for  large  populations  and  also 
the  minor  structural  improvements  by  which  separate  households  are 
secured  against  them,  ought  long  ago  to  have  come  into  universal  use. 

So  far,  however,  as  this  wiser  course  has  not  been  adopted  in  any 
Sanitary  District,  security  must,  as  far  as  practicable,  be  sought  in 
measures  of  a  temporary  and  palliative  kind. 

{a.)  Immediate  and  searching  examination  of  sources  and  conduits  of 
water-supply  should  be  made  in  all  cases  where  drinking  water  is  in  any 
degree  open  to  the  suspicion  of  impurity :  and  the  water  both  from 
private  and  public  sources  should  be  examined.  Where  pollution  is 
discovered,  everything  practicable  should  be  done  to  prevent  the  pollution 
from  continuing,  or,  if  this  object  cannot  be  obtained,  to  prevent  the 
water  from  being  drunk.  Cisterns  should  be  cleaned,  and  any  connexion 
of  waste  pipes  with  drains  should  be  severed. 

(6.)  Simultaneously,  there  should  be  immediate  thorough  removal  of 
every  sort  of  house-refuse  and  other  filth  which  has  accumulated  in 
neglected  places ;  future  accumulations  of  the  same  sort  should  be  pre- 
vented ;  attention  should  be  given  to  all  defects  of  house  drains  and  sinks 
through  which  ofilsnsive  smells  can  reach  houses  ;  thorough  washing  and 
lime  washing  of  uncleanly  premises,  especially  of  such  as  are  densely 
occupied,  should  be  practised  again  and  again. 

7.  It  may  fairly  be  believed  that,  in  considerable  parts  of  the  country, 
conditions  favourable  to  the  spread  of  cholera  are  now  less  abundant  than 
in  former  times;  and,  in  this  connexion,  the  gratifying  fact  deserves  to  be 
recorded  that  during  recent  years  enteric  fever,  the  disease  which  in  its 
methods  of  extension  bears  the  nearest  resemblance  of  cholera,  has  con- 
tinuously and  notably  declined  in  England.  But  it  is  certain  that  in 
many  places  such  conditions  are  present  as  would,  if  cholera  were 
introduced,  assist  in  the  spread  of  that  disease.  It  is  to  be  hoped  that  in 
all  these  cases,  the  local  sanitary  authorities  will  at  once  do  everything  that 
can  be  done  to  put  their  districts  into  a  wholesome  state.  Measures  of 
cleanliness,  taken  beforehand,  are  of  far  more  importance  for  the  protec- 
tion of  a  district  against  cholera,  than  removal  or  disinfection  of  filth 
after  the  disease  has  actually  made  its  appearance. 

Y  2 
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On  Procautions 
•((ainst  th? 
Infection  of 
Cholera. 


Apr.  A.  No.  11.  8.  It  is  important  for  the  pablic  very  distinctly  to  remember  that 
pains  taken  and  costs  incurred  for  the  purposes  to  which  this  Memo- 
randum refers  cannot  in  any  eyent  be  regarded  as  wasted.  The  local 
conditions  which  would  enable  cholera,  if  imported,  to  spread  its  infec- 
tion in  this  country,  are  conditions  which  day  by  day,  in  the  absence  of 
cholera,  foster  and  spread  other  diseases :  diseases,  which  are  never 
absent  from  the  country,  and  are,  in  the  long  run,  far  more  destmctive 
than  cholera.  Hence  the  sanitary  improvements  which  would  jostify 
a  sense  of  security  against  any  apprehended  importation  of  cholera 
would  to  their  extent,  though  cholera  should  never  reappear  in  England, 
give  amply  remunerative  results  in  the  prevention  of  those  other 
diseases. 

R.  Thobns  Thobme, 
Local  Government  Board,  Medical  Officer  of  the  Board. 

August  26th,  1892. 
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No.  15. 

Generate  Memorandum  on  the  Proceedings  which  are  advisable  in   app.  a.  No. 
Places  attacked  or  threatened  by  Epidemic  Disease.  aenemi 

1.  Wherever  there  is  prevalence  or  threatening  of  cholera,  diph-  onthepro-\ 
theria,  fever,  or  any  other  epidemic  disease,  it  is  of  more  than  com-  JJ^^^J^g^^g 
mon  importance  than  the  statutory  powers  conferred  upon  Sanitary  places  attack 
Authorities  for  the  protection  of  tho  public  health  should  be  well  by^EpideJKc 
exercised  by  those  Authorities,  acting  with  the  advice  of  their  Medical  I>i8easc. 
Officers  of  Health. 

2.  Proper  precautions  are  equally  requisite  for  all  classes  of  society. 
But  it  is  chiefly  with  regard  to  the  poorer  population,  therefore  chiefly 
in  the  courts  and  alleys  of  towns,  and  at  the  labourers'  cottages  of 
country  districts,  that  Local  Authorities  are  called  upon  to  exercise 
vigilance,  and  to  proffer  information  and  advice.  Common  lodging- 
houses,  and  houses  which  are  sublet  in  sevoral  small  holdings,  always 
require  particular  attention. 

3.  Wherever  there  is  accumulation,  stink,  or  soakage  of  house-refuse, 
or  of  other  decaying  animal  or  vegetable  matter,  the  nuisance  should 
as  promptly  as  possible  be  abated,  and  precaution  should  be  taken  not  to 
let  it  recur.  Especial  examination  should  be  made  as  to  the  efficient 
working  of  sewers  and  drains,  and  any  defect  therein,  and  any  nuisance 
therefrom,  or  from  any  foul  ditches  or  ponds,  should  be  got  rid  of  with- 
out delay.  The  ventilation  of  sewers,  tho  ventilation  and  trapping  of 
house  drains,  and  the  disconnexion  of  cistern  overflows  and  sink  pipes 
irom  di*ains  should  be  carefully  seen  to.  The  scavenging  of  the  district, 
and  the  state  of  the  receptacles  for  excrement  and  of  ash-pits  or  dust- 
bins, will  require  close  attention.  In  slaughter-houses,  and  wherever 
animals  are  kept,  strict  cleanliness  should  be  enforced. 

4.  In  the  removal  of  filth  during  periods  of  epidemic  disease,  it  is 
commonly  necessary  to  employ  chemical  agents  for  reducing  or  removing 
the  offence  and  harm  which  may  be  involved  in  the  disturbance  of  the 
filth.  In  the  removal  of  privy  contents  these  agents  are  more  particularly 
wanted  if  the  disease  in  question  be  cholera  or  enteric  fever.  Tho 
chemical  agent  should  be  used  liberally  over  all  exposed  surfaces  from 
which  filth  has  been  removed.  Unpaved  earth  close  to  dwellings,  if  it 
be  sodden  with  slops  or  filth,  ought  to  be  treated  in  the  same  way. 

5.  Sources  of  water  supply  should  be  well  examined.  Water  from 
sources  which  can  be  in  any  way  tainted  by  animal  or  vegetable  refuse, 
especially  those  into  which  there  may  be  any  leakage  or  filtration  from 
sewers,  drains,  cesspools,  or  foul  ditches,  ought  no  longer  to  be  drunk. 
Above  all,  where  the  disease  is  cholera,  diarrhcea,  or  enteric  fever,  it  is 
essential  that  no  impure  water  be  drunk. 

The  liability  of  leaky  water-pipes  to  act  as  land  drains  and  to  receive 
foul  matter  as  well  as  land  drainage  though  their  leaks  is  not  to  be 
overlooked.  And  such  leaky  pipes,  running  full  of  water  with 
considerable  velocity,  are  liable  to  receive,  by  lateral  insuction  at 
their  points  of  leakage,  external  matters  that  may  be  dangerous. 
This  latter  fact  is  not  recognised  so  generally  as  it  should  be  ;  and 
Ignorance  of  it  has  probably  baffled  many  inquiries  in  cases  where 
water  services  have  in  truth  been  the  means  of  spreading  disease. 

If,  unfortunately,  the  only  water  which  for  a  time  can  be  got  should 
be  open  to  suspicion  of  dangerous  organic  impurity,  it  ought  at  least  to 
be  boiled  before  it  is  used  for  drinking,  but  then  not  to  be  drunk  later 
than  24  hours  after  it  has  been  boiled.  Filtering  of  the  ordinary  kind 
cannot  by  itself  be  trusted  to  purify  water.  It  cannot  be  too  distinctly 
understood  that  dangerous  qualities  of  water  are  not  obviated  by  the 
addition  of  wine  or  spirits. 
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6.  When  there  appears  any  probable  relation  between  the  distribution 
of  disease  and  of  milk  supplies,  the  cleanliness  of  dairies,  the  purity  of 
the  water  used  in  them,  the  health  of  the  persons  employed  about  them, 
and  the  health  of  the  cows  that  furnish  milk  should  dwajs  be  carefully 
investigated.  Even  apart  from  any  apprehension  of  milk  being  concerned 
in  a  particular  outbreak  of  disease,  it  is  desirable  that  English  people 
should  adopt  the  custom,  which  is  always  followed  in  some  contincQtal 
countries,  of  boiling  all  milk  at  once  upon  its  reception  into  a  house. 

7.  The  washing  and  lime-whiting  of  uncleanly  premises,  especially  of 
such  as  arc  densely  occupied,  should  be  pressed  with  all  pracUcable 
despatch. 

8.  Overcrowding  should  be  prevented.  Especially  where  disease  has 
begun,  the  sick-room  should,  as  far  as  possible,  be  free  from  persons 
who  are  not  of  use  to  the  patient. 

Ample  ventilation  should  be  enforced.  It  should  be  seen  that  windows 
are  made  to  oi>en,  and  that  tlicy  are  sufficiently  opened.  Especially 
where  any  kind  of  infective  fever  has  begun,  it  is  essential,  both  for 
patients  and  for  persons  who  are  about  them,  that  the  sick-room  and  the 
sick-house  l>e  constantly  travei-sed  by  streams  of  fresh  air. 

9.  The  cleanliest  domestic  habits  should  be  enjoined.  Refuse  matters 
should  be  speedily  removed  or  destroyed ;  and  things  which  have  to  be 
disinfected  or  cleansed  should  always  be  disinfected  or  cleansed  without 
delay. 

10.  Special  precautions  of  cleanliness  and  disinfection  are  necessary 
with  regard  to  infective  matters  discharged  from  the  bodies  of  the  sick. 
Among  discharges  which  it  is  proper  to  treat  as  infective  are  those 
which  come  in  cases  of  small-pox  and  scarlatina  from  the  affected  skin  ;- 
in  cases  of  cholera  and  enteric  fever  from  the  intestinal  canal  ;  in  cases- 
of  diphtheria  and  scarlatina  from  the  nose  and  throat ;  likewise,  in  case 
of  any  eruptive  or  other  epidemic  fever,  the  general  exhalations  of  the 
sick.  The  caution  which  is  necessary  with  regard  to  such  matters  mnst^ 
of  course,  extend  to  whatever  is  imbued  with  them  ;  so  that  beddings 
clothing,  towels,  handkerchiefs,  and  other  articles  wliich  have  been  in 
use  by  the  sick  may  not  become  sources  of  mischief,  eiliher  in  the  house 
to  which  they  belong  or  in  houses  to  which  thoy  are  conveyed.  So  far 
as  articles  of  this  class  can  bo  replaced  by  rags  or  things  of  small 
value,  it  is  best  to  use  such  things  and  burn  them  when  they  are  soiled. 
Otherwise  clothing  and  infected  articles  should  be  subjected  to  the 
disinfectant  of  the  sick  room  or  be  removed  for   disinfection  by  heat. 

In  enteric  fever  and  cholera  the  evacuations  should  be  regarded  as 
capable  of  commimicating  an  infectious  quality  to  any  nightsoil  with 
which  they  are  mingled  in  privies,  drains,  or  cesspools ;  and  after  such 
disinfection  of  them  as  is  practicable,  they  should  be  disposed  of 
without  delay  and  under  the  safest  conditions  that  local  circumstances 
permit.  They  should  not  be  tiirown  into  any  fixed  priv^  receptacle, 
and  above  all,  they  must  never  be  cast  where  they  can  run  or  soak  into 
sources  of  drinking  water. 

11.  All  reasonable  care  should  be  taken  not  to  allow  infective  disease 
to  spread  by  the  unnecessary  association  of  sick  with  healthy  persons. 
This  care  is  requisite,  not  only  with  regard  to  the  sick  house,  but  like- 
wise with  regard  to  schools  and  other  establishments  wherein  members 
of  many  different  households  are  accustomed  to  meet. 

12.  If  disea.*(0   begins   in    houses  where  the  sick  person  cannot   be 
properly  accommodated  and  tended,  medical  advice  should  be  taken  as* 
to  the  propriety  of  removing  him  to  an  infirmary  or  hospitaL     Everj 
Sanitary  Authority  should  have  in  readiness  a  hospital  for  the  reception 
of  such  cases. 


331 

Where  dangerous  conditions  of  residence  cannot  be  promptly  remedied,   App.  a.  No.  i«. 
it  will  be  best  that  the  inmates,  while  unattacked  by  disease,  remove  to  General 
some  safer  lodging.  Momorandum 

13.  Privation,  as  predisposing  to  disease,  may  require  special  measures  oeodmgs'which 
of  relief.  *ro  adviiable  in 

14.  In   certain   cases  special   medical   armngements    are   necessary,  or^hreateiiod 
For  instance,  as  cases  of  cholera  in  this  country  sometimes  begin  some-  ^Bpidemio 
what  gradually  in  the  comparatively  trnctiible  form  of  what  is  called 

"  premonitory  diarrhoea,"  it  is  essential  that,  where  cholera  has  appeared, 
arrangements  should  bo  made  for  affording  medical  relief  without  delay 
to  persons  attacked,  even  slightly,  with  looseness  of  bowels.  iSo,  again, 
where  small-pox  is  the  ]>revailing  disease,  it  is  essential  that  all  un- 
vaccinated  persons  (unless  they  previously  have  had  small-pox)  should 
very  promptly  be  vaccinated;  and  that  re- vaccinal  ion  should  be  per- 
formed in  cases  properly  requiring  it. 

15.  It  is  always  to  be  desired  that  the  people  should,  as  far  as 
possible,  know  what  real  precautions  they  can  take  against  the  disease 
which  threatens  them,  what  vigilance  is  needful  with  regard  to  its 
early  symptoms,  and  what  (if  any)  special  arrangements  have  been  made 
for  giving  medical  assistance  within  the  district.  For  the  purpose  of 
such  infoiTuation,  printed  hand-bills  or  placards  may  usefully  be 
employed,  and  in  cases  where  dangi^r  is  great,  house-to-house  visitation 
by  discreet  and  competent  persons  may  be  of  the  utmost  service,  both  in 
quieting  unreasonable  alarm  and  in  leading  or  assisting  the  less  educated 
and  the  destitute  parts  of  the  population  to  do  what  is  needful  for  safety. 

16.  The  present  memorandum  relates  to  occasions  of  emergency. 
Therefore  the  measures  suggested  in  it  are  essentially  of  an  extempo- 
raneous kind ;  and  permanent  provisions  for  securing  the  public  heidth 
have,  in  express  term?,  been  but  little  insisted  on.  It  is  to  be  remembered, 
however,  that  in  proportion  as  a  district  is  habitually  well  cared  for  by 
its  Sanitary  Authority,  the  more  formidable  emergencies  of  epidemic 
disease  are  not  likely  to  arise  in  it. 

17.  Provision  by  the  public  authority  for  disinfection  by  heat  of  bulky 
articles,  and  of  those  which  cannot  without  injury  be  exposed  to 
chemical  agencies,  ought  always  to  be  in  readiness.  Without  such 
provision  no  complete  disinfection  can  be  efiected.  Partial  and  nominal 
disinfection,  besides  being  wasteful,  may  be  mischievous,  as  giving  rise 
lo  a  false  security. 

18.  The  following  system  of  domestic  disinfection  may  be  commended 
to  Sanitary  Authorities  who  have  already  provided  adequate  public 
means  for  the  disinfection  and  for  the  disposal  of  infected  matters  and 
things : — 

(a.)  For  the  purposes  of  the  sick  room,  such  as  the  reception  of 
soiled  handkerchiefs,  sheets,  and  the  like,  as  well  as  for  the 
swabbing  of  floors,  a  valuable  disinfecting  solution  may  be 
may  be  made  with  perchloride  of  mercury.  It  is  well  to  have 
this  solution  slightly  acid,  coloured  also  in  such  a  way  that  it 
shall  not  readily  be  confused  with  drinks  or  medicines ;  and 
proper  caution  should  be  given  to  avoid  accidents  in  its  use. 
Sanitary  Authorities  will  And  it  advantageous  to  have  such  a 
solution*    prepared    under    the    direct    instructions    of    the 

*  A  solution  fitted  for  the  desired  purposes  may  be  made  with  ^  oz.  corrosive 
sabUmate,  1  fluid  oz.  hydrochloric  acid,  and  five  grains  of  commcrcini  aniline  blue, 
in  three  gallons  (a  bucketful)  of  common  vater.  it  ought  not  to  cost  more  than  Sd. 
the  bucketful,  and  should  not  be  further  diluted.  The  use  of  non-metallic  vessels 
(wooden  or  earthenware  house  tubs  or  buckets)  should  be  enjoined  on  those  who 
receive  it,  and  articles  that  have  been  soaked  in  it  should  be  set  to  soak  in  common 
water  for  some  hours  before  they  go  to  the  wash. 
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App.  a.  No.  15.  Medical  Officer  of  Health,  and  supplied  of  a  uniform  strengih 

-j —  at  the  infected  house  upon  the  order  of  that  officer. 

Memmmdum  (fi»)  In  places  provided  with  proper  systems  of  excrement  disposal, 

oeed^niS'^which  excrements  of  cholera  and  enteric  fever,  after  being  treated  in 

are  ftdvitable  in  detail  with  the  same  disinfecting  solution  in  ample  quantity,. 

oiMSu«!teru!d^  ^^7  ^®  sa^elj  P"t  into  the  ordinary  closet ;  but  sp<)eial  care  as 

^  Epidemic  to  the  flushing  of  drains  and  sewers,  and  special  frequency  in 

the  removal  and  exchange  of  excrement  receptacles,  will 
commonly  be  wanted.  Where  the  only  closet  is  one  that 
communicates  with  a  cesspool  or  privy  pit,  the  best  arrange- 
ment for  the  disposal  of  infected  stools  that  under  these 
improper  local  circumstances  may  be  found  practicable  will 
have  to  be  adopted, 
(c.)  A  substance  generally  available  in  the  removal  of  filth  from 
privies  and  ashpits,  and  for  application  to  foul  earth  and  the 
like,*  is  sulphate  of  iron  (green  copperas),  either  in  a  strong 
solution  made  by  stirring  crystals  of  the  salt  with  five  or  ten 
times  their  bulk  of  hot  water,  or  in  the  form  of  powder,  to- 
which  form  the  crystals  may  be  readily  brought  after  desiccation. 
This  agent  should  be  used  in  quantity  sufficient  to  distroy  all 
odour,  and  in  the  removal  of  filth  accumulations  it  should  be 
well  mixed  with  successive  layers  of  the  matter  to  be  removed. 
The  dry  form  of  application  is  to  be  preferred  where  masses 
of  wet  or  semi-solid  filth  have  to  be  dealt  with. 
(<f.)  For  disinfection  of  the  air  of  rooms,  after  the  room  has  been 
prepared  by  the  removal  of  persons,  and  of  such  articles 
as  are  best  disinfected  by  heat,  and  by  the  closing  of  windows 
and  crevices,  sulphurous  acid  gas  in  ample  quantity  may  be 
evolved,  the  doors  being  kept  closed  for  six  hours  or  more. 
The  amount  of  sulphurous  acid  required  for  the  disinfection 
of  a  moderate  sized  room  can  be  obtained  by  bui'ning 
1^  lbs.  of  sulphur  (roll  brimstone)  in  a  pipkin  over  a  small 
fire  placed  in  the  middle  of  the  room,  with  an  old  tray  or  the 
like  to  protect  the  flooring.  These  processes  should  be 
effected  by  skilled  persons  acting  under  the  directions  of  the 
Medical  Officer  of  Health. 
(e».)  After  measures  of  disinfecting  a  room  have  been  taken,  all  wall 
paper  should  be  stripped  from  the  walls  and  be  burned,  and 
the  room  ought  to  have  its  ceilings  and  walls  thoroughly  washed 
or  lime  whited. 


19.  For  detailed  information  on  disinfection  by  heat,  on  hospital 
accommodation,  and  on  small-pox,  and  on  questions  of  school  adminis- 
tration during  the  prevalence  of  infectious  disease,  see  the  Office 
Memoranda  and  Reports  on  these  subjects. 

R.  TuoRNK  Thorne, 

Medical  Officer. 
Local  Government  Board, 

Medical  Department, 
August  26th,  1892. 


*  The  removal  of  dangerous  filth  i»  here  the  object  to  be  attained.  It  caanot 
confidently  be  stated  that  cither  the  iron  salt  or  any  available  substance  will  effect 
a  true  disinfection  of  such  masses  of  filth  as  are  here  in  question. 
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No.  16. 
Cholera  Order  of  September  Gth,  1892.  app.a.N(i.i«. 

Cholera  Order 

To  all  Port  Sanitary  Authorities ;  To  all  other  Sanitary  Authorities  as  Jjgptembereth, 
defined  in  our  Order  of  the  28th  day  of  August  1890  hereafter 
recited ;  to  all   Masters  of  Ships ;  and  to  all  Others  whom  it  may 
concern. 

Whereas  we,  the  Local  Government  Board,  are  empowered  by 
section  130  of  the  Public  Health  Act,  1875,  and  section  2  of  the  Public 
Health  Act,  1 889,  from  time  to  time,  to  make,  alter,  and  revoke  8ucb 
regulations  as  to  us  may  seem  fit,  with  a  view  to  the  treatment  of 
persons  affected  with  cholera,  and  preventing  the  spread  of  cholera,  as 
well  on  the  seas,  rivers,  and  waters  of  the  United  Kingdom,  and  on  tho 
high  seas  within  three  miles  of  the  coasts  thereof,  as  on  land,  and  may 
declare  by  what  Authority  or  Authorities  such  regulations  shall  be 
enforced  and  executed ; 

And  whereas  by  an  Order  dated  the  28th  day  of  August  1890,  we, 
the  Local  Government  Board,  made  regulations  under  section  130  of 
the  Public  Health  Act,  1875,  and  section  2  of  the  Public  Health  Act, 
1889,  with  a  view  to  the  treatment  of  persons  afiected  with  cholera, 
and  preventing  the  spread  of  cholera; 

And  whereas  Article  12  of  those  regulations  provides  as  follows  :^ 

**  The  Medical  Officer  of  Health  shall,  as  soon  as  possible  after  any 
**  such  ship  has  been  certified  to  be  infected  with  cholera, 
'^  examine  every  person  on  board  the  same,  and  in  the  case  of 
''  any  person  suffering  from  cholera  or  from  any  illness  which 
'*  the  Medical  Officer  of  Health  suspects  may  prove  to  be 
*^  cholera,  shall  certify  accordingly ;  and  any  person  who  shall 
'^  not  be  so  certified  by  him  shall  be  permitted  to  land  immedi- 
'^  ately  on  giving  to  the  Medical  Officer  of  Health  his  name 
^'  and  place  of  destination,  stating,  where  practicable,  his  address 
^*  at  such  place. 

^*  The  name  and  address  of  any  such  person  shall  forthwith  be  given 
"  by  the  Medical  Officer  of  Health  to  the  clerk  to  the  Sanitary 
**  Authority,  and  such  clerk  shall  thereupon  transmit  the  same 
<<  to  the  Local  Authority  of  the  district  in  which  the  place  of 
**  destination  of  such  person  is  situate ; " 

And  whereas  the  above- recited  Order  has  been  amended  by  Orders 
made  by  us  and  dated  the  29th  and  31st  days  of  August  1892,  by  which 
further  regulations  are  made  under  the  said  sections ;  and  it  is  desirable 
that  the  provisions  of  the  last-mentioned  Orders  should  be  consolidated 
and  amended : 

Now,  therefore,  we,  the  Local  Gt>vemment  Board,  do,  by  this  our 
Order,  in  the  exercise  of  the  power  conferred  on  us  by  the  Public  Health 
Act,  1875,  the  Public  Health  Act,  1889,  and  every  other  power  enabling 
us  in  that  behalf,  revoke  the  said  Orders  dated  the  29th  and  31st  days  of 
August  1892  (except  so  far  as  relates  to  any  proceedings  taken  or 
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commenced  thereunder),  and  make  the  following  regulations,  and  declare 
that  they  sliall  be  duly  enforced  and  executed  : — 

if  September  6tb,       ARTICLE  I. — Article  12  of  the  said  Order  dated  the  28th  day  of 
^^'  August   1890  shall  be   amended  by  the    omission  therefrom  of   the 

words  "  and  any  person  who,"  and  the  following  words  to  the  end  of 
the  first  paragi*aph,  and  the  insertion  of  the  following  words  in  place 
thereof:  ''and  a  person  who  shall  not  be  so  certiHed  shall  not  be 
**  permitted  to  land,  unless  he  satisfy  the  Medical  Officer  of  Health  aa 
"  to  his  name,  place  of  destination,  and  address  at  such  place." 

Article  II. — Where  a  ship  is  not  infected  with  cholera^  but  has 
passengers  on  board  who  are  in  a  filthy  or  otherwise  unwholesome  con« 
dition,  or  has  come  from  a  place  infected  with  cholera,  the  Medical 
Officer  of  Health  may,  if  in  his  opinion  it  is  desirable  with  a  view  to 
checking  the  introduction  or  spread  of  cholera,  give  a  certificate  in 
duplicate  in  the  following  form,  or  to  the  like  effect,  and  shall  deliver 
one  to  the  master,  and  retain  the  other  or  transmit  it  to  the  Sanitary 
Authority : — 

Certificate. 

day  of  ,  189     . 

Sanitary  Authority  of 

I  hereby  certify  that  I  have  examined  the  ship 
from  now  in  the  port  of  ^  and 

that  she  has  passengers  on  board  in  a  filthy  or  otherwise  unwholesome 
condition  [or  has  come  ^om  a  place  infected  with  cholera],  and  that,  in 
my  opinion,  it  is  desirable  with  a  view  to  checking  the  introduction  or 
spead  of  cholera,  that  the  persons  on  board  the  ship  should  not  be  allowed 
to  laud  unless  they  satisfy  me  as  to  their  names,  places  of  destination, 
and  addresses  at  such  places. 

Signed  

Medical  Officer  of  Health  (or  Medical  Practitioner 
appointed  by  the  Sanitary  Authority). 

Article  III. — When  such  certificate  has  been  given,  no  person  on 
board  the  ship  shall  leave  or  be  allowed  to  leave  the  same  unless  he 
satisfy  the  Medical  Officer  of  Health  as  to  his  name,  place  of  destination, 
and  address  at  such  place ;  and  such  name  and  address  shall  forthwith 
bo  given  by  the  Medical  Officer  of  Health  to  the  clerk  to  the  Sanitary 
Authority,  and  such  clerk  shall  thereupon  transmit  the  same  to  the  Local 
Authority  of  the  distiictin  which  the  place  of  destination  of  such  person 
is  situate. 

In  this  Article  the  term  "  Local  Authority "  means  any  Urban  or 
Rural  Sanitary  Authority,  and  in  the  administrative  county  of  London 
any  Sanitary  Authority  as  defined  by  the  Public  Health  (London)  Act. 
1891.  ^ 

Article  IV. — If  the  Medical  Officer  of  Health  have  reason  to  beliere 
that  any  ship  coming  or  being  within  the  jurisdiction  of  the  Sanitary 
Authority  is  infected  with  cholera,  or  has  come  from  a  place 
infected  with  cholera,  he  may  direct  the  bilge  water  to  be  pumped 
out  before  such  ship  enters  any  dock  or  basin ;  and  on  the  Sanitarj 
Authority  providing  a  proper  supply  of  water  for  drinking  and  cooking 
purposes  for  persons  on  board  the  ship,  be  may  direct  aU  casks  or 
tanks  on  board  the  ship,  containing  water  for  the  use  of  such  persons 
to  be  emptied  and  cleansed,  and  the  master  shall  cause  the  said  diiectiona 
to  be  carried  into  effect 
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Article  V. — This  order  shall  be  read  as  one  with  the  said  Order  dateil   ^^^'  ^^'  ^^• 
the  28th  day  of  August   1890,  and  words  herein   shall  have  the  same  Cholera  Onier 

•^       J     .     Zx.^^  r\  J  of  September  Cth, 

meaning  as  words  in  that  Order.  is92. 

Given  under  the  seal  of  office  of  the  Local  Government  Board 
this  sixth  day  of  September,  in  the  year  one  thousand  eight 
hundred  and  niuetj-two. 

(l.s.)        Henry  H.  Fowler, 

President, 

Hugh  Owen, 

Secretary. 


Notice. — The  Public  Health  Act,  1875,  provides,  by  section  130, 
that  any  person  wilfully  neglecting,  or  refusing  to  obey  or  carry  out 
or  obstructing  the  execution  of  any  regulation  made  under  that  section, 
shall  be  liable  to  a  penalty  not  exceeding  fift i/  powids. 
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No.  17. 

App.A.No.17.   Repkint  from  ^he  Eighth  Annual  Report  of  the  Medical  Officer 
*-7-  '    *  of  the  Privy   Council,   1865;  being  Comments  by  Mr.  Simon 

SiSoSSand  (^OW      Sir    JoHN    SiMON,    K.C.B.)    OR    FOREIGN    EPIDEMICS    and 

^anutine;  by  QUARANTINE. 

The  precautions,  generally,  which  may  be  taken  against  coctagioos 
diseases  are  of  two  kinds  :  first,  if  possible,  to  prevent  the  entrance  of 
the  contagion ;  secondly,  if  the  cont^igion  be  present,  to  annihilate  as 
far  as  possible  the  circumstances  which  favour  its  spread.  And  thus, 
as  regards  cholera,  a  first  and  incalculably  important  question  to  be 
answered  by  those  who  have  to  care  for  the  public  health  of  a  country 
is  the  question  whether,  by  any  measures  of  quarantine,  they  can 
provide  that  all  contagion  of  the  disease  shall  be  kept  outside  the  limits 
of  their  land. 

Subject  to  one  qualification,  which  is  not  an  important  one  for  the 
present  argument,  it  may,  I  think,  be  accepted  as  certain  that  quarantine^ 
conducted  with  extreme  rigour,  and  with  the  precision  of  a  chemical 
experiment,  will  keep  cholera  out  of  any  part  of  Europe  in  which  the 
extremely  diflBcult  conditions  can  be  absolutely  fulfilled  ;*  and  thus,  if  I 
speak  to  the  dry  question  of  medical  practice,  I  have  no  hesitation  in 
saying  that  England  ought  to  resist  cholera  by  quarantine.     On  the 
other   hand,  though  I  cannot   pretend  to   discuss  with  any   kind    o£ 
authority  the  non- medical  aspects  of  the  question,  it  would  be  meie 
pedantry  for  me  to  ignore  that  facts  which  are  of  common  notoriety, 
and   considerations   which   are   of  common   sense,   conflict   with    that 
medical   conclusion.     A  quarantine   which    is    ineffective    is   a    mere 
irrational  derangement  of  commerce;  and  a  quarantine,  of  the  kind 
which  ensures  success,  is  more  easily  imagined  than  realised.     Only  in 
proportion  as  a  community  lives  apart  from  the  great  highways  and 
emporia  of  commerce,  or  is  ready  and  able  to  treat  its  commerce  as  a 
subordinate  political  interest,  only  in  such  proportion  can  quarantine  be 
made  effectual  for  protecting  it.     In  proportion  as  these  circumstances 
are  reversed,  it   becomes   impossible   to  reduce  to  practice  the  paper 
plausibilities  of  quarantine.     The  conditions  which  have  to  be  fulfilled 
are  conditions  of  national  seclusion,  and  the  fulfilment  of  such  con- 
ditions by  England  would  involve   fundamental  changes  in  the  most 
established  habits  of  the  country. 

In  order  to  illustrate  this  view,  the  medical  postulates  of  quarantine 
deserve  to  be  considered  in  detail.  Quarantine,  purporting  to  be 
effectual,  cannot  rest  satisfied  with  excluding  from  entry  such  persons 
as  are  obviously  sick,  but,  indispensably  for  its  purpose,  must  also 
refuse  to  admit  the  healthy  till  they  shall  have  passed  in  perfectly 
non- infectious  circumstances  at  least  as  many  days  of  probation  as  the 
disease  can  have  days  of   incubation  or  latency,  this  condition  often 

*  The  qaalification  with  which  the  aboTe  opinion  is  guarded  relatef  to  the  on* 
certainty  how  far  the  mjiterions  influence  which  starts,  and  perhaps  accompanies, 
each  pandemic  extension  of  cholera,  is  an  influence  which  creates  new  centres  of 
*'  spontaneous  generation ''  for  the  disease.  As  regards  Europe,  there  seem  to  be 
strong  presumptions  a^inst  the  likelihood  that  any  such  new  centres  are  created. 
But  this  negative  cannot  be  deemed  absolutely  certain  ;  and  of  course  the  qaalification 
becomes  more  and  more  important,  in  proportion  as  the  country  to  which  the  qocftiaa 
applies  is  near  to  those  countries  where  cholera  first  had  its  bc^nning. 
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involviug  as  its  consequence  that,  if  one  case  of  disease  arise  among  a    App.a.No.  17. 
number   of  persons  in  quarantine,   the   whole   number  of  apparently  onForeini 
healthy  must  recommence  their  period  of  probation,  and  this  perhaps  Epidemics  ftnd 
again  and  again.     Now,  setting  aside  as  not  essentiid  to  quarantine  tlie  SrfSmon**  ^^ 
cruelties  which  its  mal-administration  involves  and  which  in  practice  (iscs) 
arc  almost  identified  with  its  exercise;  criticising  only  the   conditions 
which  quarantine,  if  it  is  to  be  effective,  must  involve ;  and,  for  the 
moment,  not  even  counting  as  an  objection  the  cost  of  that  gigantic 
establishment  which  has  to  be  permanently  maintained  in  order  to  meet 
occasional  exigencies;  I  here  insist  only  upon  the  restrictions.     Con- 
sidering what  they,  when  really  carried  into  effect,  must  involve — what 
inconvenience  to  persons,  what  interruption  to  commerce,  and  on  how 
vast  a  scale,  and  for  what  indefinite  duration  of  time,  no  one  can  expect, 
in  regard  of  great  trading  communities,  that  governments,  if  they  go  so 
far    as   to    enact,  will    have  much   success   in  enforcing   quumntiue. 
Against  the  efficiency  of  it  when  enacted  there  operate  some  of  the 
strongest  of  all  law-breaking  infiuences ;  on  the  one  hand,  instincts  of 
contempt  for  the  naiTOw  self-protecliveness  which  it  represents,  and, 
on  the  other,  those  eager  commercial  interests  which  now  mainly  govern 
the  world.     The  latter,  in  proportion  as  ihey  are  affected,  elude   tbe 
restrictions  which  would  embarrass  them.     Contraband  of  quarantine, 
like  ordinary  smaggling,  is  developed  as  soon  as  the  inducements  for  it 
are  considerable.     And  thus,  practically  speaking,  where  great  commer- 
cial countries  are  concerned,  it  can  scarcely  be  direamt  that  quarantine 
restrictions    will   bo    anything   better  than   elaborate  illustrations   of 
leakiness. 

In  respect  of  England,  moreover,  there  are  other  facts  to  be  stated. 
In  1832-33,  when  some  sort  of  (][uarantine  against  cholera  was  adopted 
here,  the  results  gave  no  encouragement  to  a  repetition.  Then  followed 
the  erroneous  belief  (which  subsequent  better  knowledge  has  corrected) 
that  the  spread  of  cholera  is  unaffected  by  human  intercourse.  Under 
these  and  other  influences  the  thought  of  quarantine  in  England 
became  more  and  more  obsolete,  and  the  possibility  of  enforcing  it,  if 
ever  so  much  desired,  fell  more  and  more  towards  nothingness. 
Probably  there  was  the  practical  conviction  that,  against  any  contagious 
disease  current  on  the  continent  of  Europe,  quarantine  of  the  utmost 
strictness  which  England  could  hope  to  attain  would  not  give  results 
worth  the  sacrifice.  I  daresay  that  quarantine  in  England  was  never 
otherwise  than  very  lax.  And  at  all  events  for  many  years  past  it  has,  in 
every  medical  sense,  been  abolished.  Also  with  its  virtual  extinction, 
the  establishment  for  giving  it  effect  has  declined.  As  successive 
governments  advanced  further  and  further  in  relinquishing  what  pro- 
bably at  its  best  was  only  a  sham  of  quarantine,  corresponding  reduc- 
tions of  establishment  were  made.  Ani  the  result  of  the  entire  process 
may  be  told  in  these  very  few  words — that,  at  the  present  moment, 
England  has  not  in  readiness  the  means  of  properly  quarantiuing  even 
a  single  ship.*  It  is  not  for  mo  to  say  that  this  state  of  things  may  be 
deemed  final.  But  if  reversal  of  the  policy  which  it  expresses  were 
ever  so  much  desired,  it  could  not  be  effected  offliand.  Enormous  first 
expenditure  of  money  in  creation  of  proper  lazarets  would  be  wanted, 
as  well  as  subsequent  very  large  annual  outlays  for  maintaining  the 


*  It  may  be  proper  to  mentioii  that  the  ceremonies  to  which,  ander  the  name  of 
quarantine,  certain  transatlantic  ships  are  subjected  on  their  arrival  in  tbi<9  country, 
have  not,  properly  speaking,  any  medical  significance  in  relation  to  thiA  country, 
but  are  part  of  an  intematiozial  obligation  contracted  for  commercial  reasons. 
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Apf.  a.  No.  17.  necessary  establishments.  And  the  time  which  would  be  required  for 
brining  the  organisation  into  work  forbids  the  supposition  that  this 
could  ever  be  done  on  emergency. 

So,  for  England,  under  present  circumstances,  quarantine  against 

(1866).  cholera,  as  existing  in  the  countries  which  are  nearest  to  us,  is  a  pre- 

caution of  which  there  can  be  no  serious  thought.  Were  the  conntrj 
ever  so  ready  to  endure  those  extreme  restrictions,  without  which  the 
whole  thing  is  fruitless  and  absurd,  the  means  for  imposing  them  do  not 
exist.*  To  extemporise  a  cordon  sanitaire  is  simply  and  totally  im- 
possible, and  no  partial  quarantine  can  be  relied  on  for  national  pur- 
poses. Not  only  as  regards  cholera,  but  generally  as  regards  all 
contagious  disease,  the  position  which  now  has  to  be  recognised  and 
dealt  with  is,  that  contagions  current  on  the  continent  of  Europe  must 
be  deemed  virtually  current  in  England. 


*  'When  cholera  last  year  broke  out  so  vehementlj  at  Alexandria,  and 
hitherto  not  in  Europe,  it  would  have  been,  comparatively  speaking,  a  trifle  to 
qnarantiiie  arrivals  from  that  one  port,  not  only  because  of  their  beinff  few,  in 
comparison  with  the  innumerable  arrivals  from  the  ports  of  continental  Europe, 
but  also  because,  with  the  long  voyage,  the  object  of  quarantine  would  generally 
have  accomplished  itself  before  arrival.  And  medically,  of  course,  such  a  pre- 
caution was  to  be  desired.  But  while  my  Lords  still  had  it  under  consideration* 
whether  to  establish  this  amount  of  quarantine,  and  to  provide  the  means  of  con- 
ducting it,  cholera  had  already  almost  ceased  at  Alexan^ia,  and  had  shown  itself  in 
other  various  ports.  Before  proper  quarantine  arrangements  against  Alexandria 
could  have  been  organised,  no  quarantine  would  have  been  self-consistent  which 
had  not  been  a  quarantine  against  France,  Turkey,  Spain,  Italy,  and  Germany,  as 
well  as  against  our  own  possessions  of  Malta  and  Gibraltar  ;  and,  doubtless,  the  con- 
tagium  of  cholera  was  in  Southampton  long  before  any  effective  arrangements  could 
have  been  called  into  existence  for  excluding  it. 
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No.  18. 

Summary  Table  showing  Principal  Points  of  Contrast  and  App.a.No.i«. 
Resemblance  between  the  Results  of  the  Venice  Conference  PrincipiIpoint< 
1892,  and  the  Results  of  the  Paris  Conference  (up  to  May  28),  aJ^^gJ^** 

1892.  between  the 

Results  of  the 
Venice  and  Pari 

Infected  Vessels.    Article  3.  Conferences. 

Vessels  without  either  a  Doctor  or  Means  of  Disinfection. 


Besolts  of  the  Venice  Conference,  1892. 


Results  of  the  IHuris  Conference  (up  to  28th 
May),  1892. 


(a.)  The  actual  cholera  sick  to  be  disembarked 
and  remoTed  to  hospital. 

(&.)  The  linen,  clothinc,  Ac,  of  passengers  and 
crew  to  be  disinfected. 

(0.)  The  vessel  to  be  disinfected. 

(dL)  All  the  other  passenfcera  to  bo  regarded  aa 
suspect,  to  De  disembarked,  isolated  in 
groups,  and  kept  under  observation. 

(«.)  These  passengers  to  bo  detained  at  Moses' 
Wells  for  a  period  of  five  ;day«.  This 
period  of  detention  may  bo  reduced  at 
the  discretion  of  the  local  authority. 


(a.)  The  same. 
(6.)  Ditto. 

(tf.)  Ditto. 
(</.)  Ditto. 


{e.)  These  passengers  to  be  detained  at  Mosea* 
"Wells  for  a  period  varying,  under  a 
sliding  scale,  from  forty-oignt  hours  to 
five  days.  The  conditions  controlling 
these  shorter  detentions  are  ne  longer  ai 
the  discretion  of  the  local  authority,  but 
are  strictly  defined. 


Vessels  with  a  Doctor  and  Means  of  Disinfection. 


Results  of  the  Venice  Conference,  1892. 


Results  of  the  Paris  Conference  (up  to  28th 
May),  1892. 


(a.)  The  actual  cholera  sick  to  be  disembarked 
and  removed  to  hospital. 

(b.)  The  linen,  clothing,  Ac,  of  passengers  and 
crew  to  be  disinfected. 


(e.)  The  vessel  is  to  be  disinfected.  This  dis- 
infection may,  in  the  case  of  postal- 
vessels  and  troop-ships,  be  limited  to 
certain  portions  of  the  vessel ;  but  this 
is  only  at  the  discretion  of  the  local 
authority. 

(J.)  All  the  rest  of  the  passengers  to  be  de- 
tained under  observation  at  Moses' 
Wells,  unless  in  the  case  of  po8taI<ves- 
sels  and  troop-ships ;  the  number  to  he 
thus  disembarked  and  detained  may  be 
Umited.  Any  such  limitation  to  he  at 
tha  discretion  of  the  local  authority. 


(«.)  All  ponons  on  board  are  regarded  as  "sus- 
pects," unless  the  local  authority  chooses 
to  decide,  in  Uia  case  of  poetid  vessels 
and  troopships,  that  the  number  mMj 
be  limited  to  thoae  who  have  occupied 
certaiaiiDdflAnedptrtaof  thevesael  only. 


(a.)  The  same;  but  it  is  the  doctor  on  board 
who  is  to  decide  who  are  the  persons 
actually  suffmng  from  cholera. 

(6.)  The  same ;  but  the  proce^is  may  be  carried 
out  on  board.  If  cholera  has  appeared 
only  among  the  crew,  the  linen,  Ac,  of 
the  crew  only  to  be  disinfected. 

ic.)  Onlv  limited  and  strictly-defined  portions 
of  the  vessel  need  be  disinfected,  and 
the  doctor  on  board  is  to  decide  which 
are  such  portions.  No  detention  of  a 
vessel  for  disinfection  purposes  can  ex- 
ceed twenty-four  hours. 

(d.)  No  passengers  other  than  cholera  patients 
need  be  landed  for  observation.  No 
quitting  of  the  vessel  to  be  compulsory 
except  when  necessary  for  disinfecting 
a  special  portion  of  the  vessel.  Even 
then  the  people  in  question  can  go  on 
board  a  snip  alongside ;  they  have  the 
right  to  return  to  their  vessel  within 
twenty-four  hours  at  the  outside,  and  if 
they  should  be  landed,  they  wiU  be 
placed  for  the  same  number  of  hours  in 
a  building  distinct  from  the  cholera 
hospitaL 

(tf.)  No  (me  to  be  regarded  as  amonc  the  **  sus- 
pects," and  to  be  dealt  witn  as  sndi, 
except  those  whom  the  doctor  on  IxMud 
declares  to  have  been  in  direct  contact 
with  a  cholera  patient  since  the  com- 
mencement of  his  illness,  or  with  artielfii 
capable  of  transmitting  the  infection  of 
CDolera. 
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Apf.  a.  No.  is. 

Principal  Points 
of  Contrast  ami 
Beiemblance 
between  the 
Results  of  the 
Venice  and  Paris 
Conferences. 


Results  of  the  Venice  Conference,  13$^ 


(/.)  The  dfitention  undor  observation  of  the 
"suiippcts"  at  Mosps'  Wells  is  to  last 
fi  vo  days.  unle>s  the  period  be  diminished 
at  the  discretion  of  the  local  sanitary 
authority. 


{g.)  The  vessel  shall,  after  completing  its  dis- 
infection, be  allowed  to  pass  the  Canal 
in  quarantine  if  it  abandons  its  "sus- 
pects "  as  well  as  its  cholera  patients. 


Results  of  the  Paris  Conference  (up  to  2Stb 
May),  1892. 


(/.)  The  detention  of  the  limited  number  of 
**  suspects  "  may  be  cither  on  the  veetd 
itself  or  on  a  ship  alongside.  It  will 
vary,  according  to  a  second  sliding  tcmle. 
from  a  period  of  24  to  48  hoars  to  fife 
days,  according  to  the  date  of  the  oc- 
currence of  the  last  oasm  of  cholera. 
Even  thes^  diminished  periods  of  deten- 
tion may  be  further  reauced  at  the  dis> 
cretion  of  the  local  sanitary  authority. 
Any  detention  of  the  veaael  for  disin- 
fecting purposes  is  to  be  included  in  the 
p(>riod  for  the  detention  under  obser- 
vation. 

(ff.)  The  vessel  shall,  after  completinr  its  di»> 
infection,  which  is  not  to  exceed  twenty* 
four  hours  in  duration,  be  allowed  to 
pass  the  Canal  in  quarantine,  if  it  aban- 
dons  its  "suspects"  (as  limited  by 
definition  under  e)  as  well  as  its  cholera 
patieut-s. 


N.R.— According  to  the  Report  of  Mr.  Ix>wther  and  Dr.  Mackie  (Slst  January  1892).  only  two. 
out  of  a  total  of  16.401  vessels  would,  during  the  preceding  five  years,  have  come  within  any  of 
these  restrictions  as  lioing  "  navires  infect<^s  " ;  and  Mr.  Mii^ville's  table  of  15th  December  1991. 
shows  that  even  us  regards  these  two  vessels  the  detention  for  disinfection  and  for  the  limited 
number  of  "suspects  under  observation  combined  could  not  have  exceeded  "2'll^  48  hearBSt** 
and  might  have  been  further  reduced  by  the  local  authority. 

(Translation.) 


ProceS'Verbal  respecting  the  Sanitart/  Convention  of  Venice  of 

January  30,  1892. 

respecting  the  As  the   result  of  communications  made  by  the  Austro-Hungarian 

Smof^enU^^of    Ciovernment,  the  undersigned  Delegates  of  Austria-Hungary,  France, 
January 30. isw.    and  Great  Britain  have  been  appointed  by  their  respective  Governments 

to  meet  at  Paris  to  examine  together  those  points  which  the  Govern- 
ment of  Her  Britannic  Majesty  require  to  be  settled  as  a  condition  of 
their  accession  to  the  International  Sanitary  Convention,  signed  at 
Venice  on  the  30th  January  1892. 

The  undersigned  delegates  observe  that  tlie  divergence  of  views  which 
has  hitherto  delayed  the  signature  of  the  Convention  by  the  British 
Government  bears  on  the  interpretation  to  be  given  to  the  provisions  of 
Articles  2  and  3  of  the  Special  Regulations  respecting  cholera,  inserted 
in  Annex  IV.  to  the  Convention. 

After  examining  these  articles,  they  agree  that,  without  altering  the 
essential  nature  of  the  above-mentioned  Articles,  it  is  possible,  in  order 
to  meet  the  views  of  the  British  Governujent,  to  give  to  those  Articles 
a  more  precise  and  explicit  form.  Thev  have,  therefore,  agreed  to  sub- 
stitute the  two  following  Articles  for  tho-^e  similarly  numbered  2  and  3 
in  the  Eegulations  headed,  '^  liegulations  against  Cholera,"  inserted  in 
Annex  IV.  to  the  International  Sanitary  Convention  of  Venice : — 

Article  II. 

Suspected  Ships. — That  is,  such  as  have  had  a  case  of  cholera  on 
board  at  the  moment  of  starting  or  during  the  voyage,  but  no  fresh  case 
within  seven  days.  Such  ships  shall  be  treated  i'fferently,  according 
as  they  have  or  have  not  a  doctor  and  a  disinfecting  apparatus  (**  ^tuve  ") 
on  hoard. 

{a.)  Ships  having  on  board  a  doctor,  and  a  disinfecting  apparatus 
(^'  etuve ")  fulfilling  the  desired  requirements,  will  bo  allowed  to  pass 
through  the  Canal  in  quarantine  under  the  conditions  stated  in  the 
Transit  Regulations. 
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(b.)  Other  suspected  ships,  having  ndther  a  doctor  nor  a  disinfe(;ting    App.  a.  No.  is. 
ap|>aratiis  ("etuve'*),   will,  before  being  allowed  to  pass  through  the  prooCM^Verbal 
Canal   in   quarantine,   be   stopped   at   Moses'    Wells    during  the  time  re8i)ectin«the 
necessary   for    disinfecting    the    soiled    linen,   body   linen,   and  other  tion*o/^enioeof 
susceptible   articles,  and   for   ascertaining  that   the  ship  is  in  [good]  •''"inary so,  18W. 
sanitary  condition. 

In  the  case  of  a  mail  steamer,  or  of  a  packet  specially  engaged  in  the 
carriage  of  passengera,  not  having  a  disinfecting  apparatus  ("  etuve ") 
on  board,  but  carrying  a  doctor,  transit  in  quarantine  will  be  allowed  if 
the  local  authority  has  an  assurance,  derived  from  an  official  certificate, 
that  sanitary  measures  and  disinfection  have  \yeen  properly  carried  out, 
either  at  the  place  of  departure  or  during  the  voyage. 

In  the  case  of  mail  steamers  or  of  [)ackcts  specially  engaged  in  the 
carriage  of  passengers,  without  a  disinfecting  apparatus  ("  etuve'*),  but 
carrying  a  doctor,  free  pratique  may  be  granted  at  Suez  after  the 
operation  of  disinfection  has  been  completed,  if  the  last  case  of  cholera 
occurred  more  than  fourteen  days  previously,  and  if  the  state  of  the 
ship  is  satisfactory. 

In  the  case  of  ships  having  had  a  voyage  of  less  than  fourteen  day.«?, 
passengers  for  Egypt  shall  disembark  at  Moses'  Wells  and  be  isolated  for 
twenty-four  hours,  and  their  soiled  linen  and  the  eflTocts  they  have  used 
shall  be  disinfected.     They  will  then  receive  free  prati(|uo. 

Vessels  having  had  a  passage  of  less  than  fourteen  days  wishing  to 
obtain  free  pratique  in  Egypt  will  also  bo  stopped  twenty-four  hours  at 
Moses'  Wells. 

In  ca83s  where  the  Cholera  has  occurreJ  exclusively  among  the  crew 
disinfection  will  extend  only  to  the  soiled  linen  of  the  crew,  but  it  will 
extend  to  all  the  soiled  linen  of  the  crew,  and  to  the  part  occupied  by 
the  crew. 

Article  III. 

Infected  Ships. — That  is  to  say,  those  which  have  cholera  on  board, 
or  which  have  had  fresh  c»ises  of  cholera  within  seven  days.  They  arc 
divided  into  ships  without  a  doctor  and  disinfecting  apparatus 
(**  6tiive "),  and  ships  with  a  doctor  and  disinfecting  apparatus 
("etuve"). 

(a,)  Ships  without  a  doctor  and  a  disinfecting  apparatus  ("  etuve  '') 
will  be  detained  at  Moses'  WelLs  ;  persons  suffering  from  cholera  or 
choleraic  diarrhoea  will  bo  disembarked,  and  isolated  in  a  hospital. 
Disinfection  will  be  carried  out  in  a  thorough  manner.  Tiio  othei* 
passengers  will  be  dlst^mbarked,  and  isolated  in  groups  of  as  few  as 
possible,  in  order  tliat  the  whole  number  may  not  bo  affected  by  a 
particular  group,  should  cholera  occur.  Soiled  linen,  effects  that  hive 
been  used,  the  clothing  of  the  crew  and  of  the  passengers  will  be 
disinfected  as  well  as  the  ship. 

It  is  clearly  understood  that  there  is  no  question  of  discharge  of 
itterchandize,  but  only  of  disinfecting  the  infected  portion  of  the  ship. 

The  passengers  will  remain  for  five  days  at  the  establishment  at 
Moses'  Wells  ;  in  cases  where  the  choleni  occurred  several  days 
previously,  the  period  of  isolation  will  be  shortened.  The  period  in 
question  will  vary  according  to  the  date  of  the  occurrence  of  the  last 
case. 

Thus,  if  the  last  case  occurred  within  seven  days,  the  period  of 
observation  shall  be  forty-eight  hours  ;  if  within  six  days,  the 
observation  will  last  three  days;  if  within  five  days,  the  observation 

E    76910.  z 


342 

App.A.No.18.   will  last  four  days  ;  if  within  less  than  five  days,  the  observation  will 

Proc^s^bal       l^st  five  days. 

gMPjwtingtho  ^  (^,)  Ships  icith  a  Doctor  a 7id Disinfecting  Apparatus  (*'  Etuve  "). — 
tionof^enloel?'  Ships  with  doctors  and  stoves  (*'  ctuves  '*)  will  be  detained  at  Moses' 
January  80, 1892.  W^lls. 

The  ship's  doctor  will  declare  on  oath  which  persons  on  board  are 
suffering  from  cholera  or  choleraic  diarrhoea.  These  sick  persons  will 
be  disembarked  and  isolated. 

After  the  disembarkation  of  these  sick,  the  soiled  linen  of  the  rest  of 
the  passengers  and  of  the  crew' will  undergo  disinfection  on  board. 

When  cholera  has  occurred  among  the  crew  only,  the  disinfection  of 
the  linen  shall  extend  to  that  of  the  crew  only,  and  to  the  linen  of  the 
parts  occupied  by  the  crew. 

The  ship's  doctor  will  also  indicate  on  oath  the  part  or  compartment 
of  the  ship  and  the  section  of  the  hospital  in  which  the  patient  or 
patients  have  been  conveyed.  He  will  also  declare,  on  oath,  which 
persons  have  have  been  in  communication  with  the  cholemc  sick  after 
the  first  appearance  of  the  <iisease,  either  by  direct  contact,  or  by  contact 
with  articles  capable  of  conveying  infection. 

These  persons  alone  shall  be  considered  as  **  suspect." 

The  part  or  compartment  of  the  ship  and  the  section  of  the  hospital 
in  which  the  patients  have  been  conveyed  will  be  thoroughly  disinfected. 
By  "  part  of  the  shij)  "  i.s  understood  the  cabin  of  the  patient,  the  adjoin- 
ing cabins,  the  passage  of  the  cabins,  the  deck,  and  the  parts  of  the 
deck  which  the  patient  or  patients  may  have  occupied. 

If  it  is  found  impossible  t<»  disinfect  the  pait  or  compartment  of  the 
ship  which  has  been  occupied  by  persons  suffering  from  cholera  or 
choleraic  diarrhcea  without  disembarking  the  persons  declared  to  be 
"suspect,**  these  persons  will  be  placed  on  another  ship  specially  set 
apart  for  this  purix)8e,  or  disembarked  and  lodged  in  the  sanitary  esta- 
blishment provided  for  in  Annex  I.  of  the  Convention  under  the  title^ 
"  Organization  of  Supcrintendcnre  and  Disinfection  at  Suez  and  at 
Moses'  Wells,''  without  coming  in  contact  with  the  patients,  who  will 
be  placed  in  the  hospital. 

The  duration  of  this  stay  on  the  ship  or  on  land  for  disinfection  shall 
be  as  brief  as  possible,  and  shall  not  exceed  twenty- four  hours. 

These  suspects  shall  undergo  observation,  either  on  their  own  ship 
or  on  the  ship  set  apait  for  the  purpose  ;  the  period  of  this  observation 
shall  vary  according  to  the  following  Table : — 

MTien  the  last  cus(»  of  cholera  occurred')  mi.«,  m»o««.«*;/n«  oV.«ii  v«»  4Vw%«m  oa  f^  aa 
in  tho  course  of  the  7th,fith.or  5ih  f^VlPii*®'^' *"''**"  ^^^^^  be  ftrom  24  to  48 
day  before  reaching  Suez        -  O     """"• 

If  it  occurred  in  the  course  of  the  4th  )  The  observation  sliall  be  from  two  to 
day  befijif  roacliing  Suez        -  Jf     three  days. 

If  it  occurred  in  the  course  of  the  3rd  ">  The  observation  shall  be  from  tliree  to 
(lay  before  reaching  Suez        -  -  y     four  days. 

If  it  occuri-ed  in  the  course  of  the  2nd")  The  observation  shall  be  from  four  to 
day  iK'fore  i-eaching  Suez        -  •)     five  days. 

If^it  (XJcurrod  oue^  day  l.efore  reaching  j  ^he  observation  shall  be  of  five  d«ys. 

The  time  occupied  by  disinfecting  operations  is  included  in  the  period 
of  observation. 

Passage  in  quarantine  may  be  granted  before  the  expiry  of  the 
periods  above  indicated  if  the  sanitary  authority  judges  it  possible  ;  it 
will  in  every  case  be  granted  when  the  disinfection  is  completed,  if  the 
vessel  abandons,  in  addition  to  her  patients,  the  persons  above  defined 
as  "  suspect." 

A  stove  ('^  ^tuve  ")  placed  on  a  pontoon  may  come  alongside  the  ship 
to  expedite  the  disinfecting  operations. 
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Infected  ships  wishing  to  obtain  free  pratique  in  Egypt  are  detained   An*.  A.  No. is. 
for  five  days  at  Moses*  Wells,  reckouins;  from   the  last  case  which  „    ,  TT",  , 
occurred  on  board.  n sjxvtiiiR  the 

In   conseqaencc  of  the   interpretation   placet!  on   the  provisions  of  tlonlf/fSSeo? 
Articles  2  and  3,  as  origiuallj  drafted  by  the  Venice  Conference,  ihe  Jamuir>' so.  mm 
undersigned  Delegates  have  been  obliged  to  modify  the  wording  of  1  he 
following  provisions  in  order  to  bring  the  whole  into  harmony  : — 

I.  Regulation  against  Cholera,  Article  4. 

The  different  groups  of  persons  admitted  to  the  sanitary  station  sliall 
be  separated  from  one  another  according  to  date  of  arrival,  and  tht» 
sanitary  condition  of  each  group. 

Persons  having  cholera  or  choleraic  diarrhoea  are  strictly  st^paratcd 
from  other  persons,  and  receive  the  medical  treatment  which  their 
condition  requires. 

Cholera  convalescents,  however  many  days  they  may  have  8[)ent  at  the 
sanitary  station,  receive  free  pratique  only  on  the  declaration  of  the 
doctor  of  the  said  station,  to  the  effect  that  there  is  no  danger  in 
granting  it 

The  bodies  of  those  who  have  died  of  cholera  shall  be  buritnl  in  the 
cemetery  attached  to  the  sanitary  station,  or,  in  default  of  a  cemetery,  in 
an  isolated  spot,  with  all  requisite  precautions.  The  depth  of  the  grav(i 
must  be  2  metres. 

The  apartments  tenanted  by  cholera  patients  in  the  sanitary  stations 
shall,  on  being  vacated,  be  disinfected  witli  the  greatest  care. 

II.  Annex  I.  to  the  Convention,  under  the  following  heading : — 

Organization  of  Superintendence  and  of  Disinfection  at  Suez  atid  at 

Noses'  Wells. 
***** 

The  disinfecting  and  isolating  station  at  Moses'  Wells  shall  contain  : — 

1.  Three  disinfecting  stoves  ("  etuves  "),  one  of  which  shall  be  on  a 
pontoon. 

2.  An  isolating  hospital  with  twelve  beds  for  persons  suffering  from 
cholera  or  from  choleraic  diarrhoea.  This  hospital  shall  be  so  arrangt:d 
that  the  patients,  male  and  female,  arc  isolated  from  one  another. 

3.  Buildings,  hospital  tents,  or  ordinary  tents,  for  persons  who  are 
landed,  not  included  in  the  foregoing  paragraph. 

•J.  A  sufficient  number  of  baths  and  shower-baths  ('*  douches- 
lavages  "). 

6.  Buildings  necessary  for  the  common  services,  the  medical  staff, 
the  guards,  &c.,  a  store,  and  a  laundry. 

6.  A  reservoir  of  water. 

7.  The  various  buildings  shall  be  so  arranged  that  no  contact  be 
possible  between  invalids,  infected  or  suspected  objects,  and  other 
persons. 

III.  Annex  III.  to  the  Convention,  under  the  following  heading  : — 

Composition^  powers,  and  working  of   the  Maritime,  Sanitary,  and 

Quarantine  Board  of  Egypt, 

(Alterations  in  the  Regulations  for  maritime,  sanitary,  and  quarantine 

police.) 

#  •  #  •  # 

Article  32  (ex.  37). 

If)  during  the  isolation  of  pei^sons  landed,  a  fresh  doubtful  or  decided 
case  of  cholera  occurs  among  tlie  isolated  persons,  the  period  of  isolation 
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App.a.No.18.  recommences  for  the  group  of  persons  who  were  in  contact  with  the 
Ftocto-Verbai      person  attacked. 
SSffiSSr^S^en-       IV.  Annex  V.  to  the  Convention,  under  the  following  heading  : — 

tion  of  Venice  of._^  _..  «,  ««    ^»  .  j  . 

January  SO.  189:2.  .Precautionary  Measures  to   be  taken  on  board  Ibnips  on   departure^ 

during  the  passage  and  on  arrival  at  Suez, 

•  •  *  *  * 

III.  Measures  to  be  taken  on  arrival  at  Suez : — 

1.  All  ships  shall  undergo  a  medical  visit  before  entering  the  Suez 
Canal. 

2.  This  visit  shall  be  made  by  the  sanitary  authority  of  Suez. 

3.  If  the  ship  is  infected,  the  persons  suffering  from  cholera,  or  Ciasscd 
as  doubtful,  shall  be  disembarked  and  isolated  in  a  special  building  near 
Suez. 

Persons  haviog  had  choleraic  symptoms,  notably  choleraic  diarrhoea, 
shall  be  classed  as  doubtful. 

4.  All  contaminated  objects  and  the  following  objects  shall  be  dis- 
infected before  the  entry  of  the  ship  into  the  Suez  Canal,  namely, 
clothes,  bed  clothes,  mattresses,  carpets,  and  other  objects  which  have 
been  in  contact  with  the  patient,  the  clothes  of  those  who  have  tended 
him,  the  objects  in  the  patient's  cabin  and  in  the  adjacent  cabins,  the 
passage  to  those  cabins,  the  deck,  or  the  parts  of  the  deck  which  the 
patient  may  have  occupied. 

In  regard  to  the  manner  of  communicating  to  the  other  Governmeats 
which  took  part  in  the  Venice  Conference  the  new  declaratory  drafting 
of  Articles  2  and  3  of  the  "  Regulations  against  Cholera "  and  the 
modifications  of  detail  made  in  the  wording  of  the  Annexes  of  the 
Convention,  which  are  rej»roduced  above,  the  undersigned  Delegates 
have  agreed  upon  the  following  : — 

They  are  of  opinion  that  the  communication  of  the  above-mentioned 
modifications  to  the  said  Powers  should  be  intrusted  to  the  care  of  the 
Austro-Hungarian  Government,  begging  them,  should  they  approve,  to 
substitute  them  for  the  former  texts  of  the  Annexes  in  the  ratifications 
of  the  Sanitary  Convention,  signed  at  Venice  the  30th  January,  1892. 

It  is  understood  that  the  communication  to  be  made  by  the  Cabinet  of 
Vienna  shall  be  supported,  as  regards  these  Goxernments,  by  a  note 
from  the  Governments  of  France  and  of  Great  Jiritiiin. 

Tiie  undersigned  Delegates  call  atteniion  to  the  fact  that  the  term 
fixed  by  the  Convention  for  the  exchange  of  the  ratification  expires  on 
the  1st  August  next. 

Having  observeil,  moreover,  that  in  Annex  IV^  of  the  diplomatic 
document  containing  the  said  Convention  the  "  Regulations  concerDing 
the  Formation  of  a  Corps  of  Sanitjiry  Guards''  have  been  omitted,  astli^ 
Secretaries  of  the  Conference  informed  the  Delegates  on  the  25th 
February,  1892,  they  express  the  opinion  that  the  Austro-Hungarian 
Government  should  likewise  transmit  to  the  Pov/ers  the  complete  text 
of  the  Convention  and  of  the  Annexes,  printing  in  distinguishing  type 
the  changes  of  form  residting  from  the  present  Minute. 

In   faith   whereof,  the  undersigned  Delegates   have  drawn    up    the 
present  Minute  in  three  originals  at  Paris,  the  9th  June  1892. 

(Signed)        E.  Constantine  H.  Piiipps* 

R.  Thornb  Tiiorne. 

KUKFSTEIN. 
CA3tILLE  BARRiRK. 

D.  Brouardfl. 
A.  Proust. 
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No.  1.  App.B.NaL 

Report  on  the  Etiology  op  Typhoid  Fever  ;  by  Sli^dd** 

Du.  Klein,  F.R.S.  Fererf byltaL 

The  discovery  in  1880  by  Eberth  of  a  particular  species  of  bacillus 
in  connexion  with  the  fever  indifferently  styled  "  enteric  "  and 
"typhoid."  and  Gaffky's  subscciuen  lexhaiisftive  study*  of  this  so-called 
bacillus  of  typhoid  fever,  gave  rise  to  debate  which  has  continued  to  Bhthrio 
the  present  day.  The  fact  as  to  the  almost  constant  presence  of  this  *^^^"•''■• 
particular  bacillus  in  the  mesenteric  glands  and  the  spleen  of  persons 
dead  from  enteric  fever,  has  of  course  been  universally  r.ccepted :  of 
this  there  could  be  no  question.  But  there  remains  a  not  inconsiderable 
number  of  observers,  who  recognise  certain  impoilant  difficulties  which  its spedfidfj 
stand  in  the  way  of  accepting  this  bacillus  as  the  vera  causa  of  typhoid  <J"«"«*- 
fever.  These  diflicultios  may  be  groui>ed  under  the  following 
headings : — 

(a.)  The  exhaustive  researches  of  Gaffky  (I.e.)  and  of  many  other 
observers  have  shown  that  the  "  typhoid  l)acillus  "  is  not  at  any  stage 
of  enteric  fever  present  in  the  blood  of  persons  aifected  with  that  Notfoimdim 
malady.  Thus,  Gaffky  paid  particular  attention  to  this  question,  in  ^tood; 
reference  to  a  considerable  number  of  cjifcs  of  clinically  well  defined 
enteric  fever.  The  blood  was  examined  by  liim  during  the  first, 
second,  and  third  week,  in  coverglass  specimens  and  by  culture 
experiments,  but  was  found  practically  free  of  organisms  Judging  by 
its  general  symptoms  enteric  fever  would  properly  rank  amongst  the 
blood  diseases,  and  a  priori  it  would  be  expected  that,  as  in  malarial 
fever  and  in  relapsing  fever,]*  the  microbe  of  the  disease  would  be 
present  in  the  blood.  The  absence  therefore  from  the  blood  of  enteric 
fever  of  the  particular  bacillus  which  is  present  in  abundance  in  the 
mesenteric  glands  and  spleen,  has  afforded  ground  for  hesitation  in 
accepting  the  '^  typhoid  bacillus  "  as  the  essential  cause  of  this  disease. 

(b.)  The  etiology  of  typhoid  fever  points  strongly  to  a  spore  state  of  norproredte 
the  microbe,  whichever  that  may  be,  upon  which  the  disease  depends.  formBpowfc 
Thus,  the  very  prolonge<l  vitality  of  enteric  fever  infection  outsicie  the 
animal  body,  in  sewage,  in  water,  and  in  the  soil,  seems  to  demand  a 
spore  state  of  the  hypothetical  microbe  of  this  disease.  Liebermeister 
in  his  text  book  on  Special  Pathology  considers  the  spore  state  of  the 
typhoid  microbe  as  essential  for  its  acceptance  as  the  cause  of  enteric 
fever ;  and  he  lays  stress  on  Eberth*s  and  Gaffky 's  statements,  that  the 
typhoid  bacillus  is  capable  of  forming  spores.  Various  other  writers  on 
the  etiology  of  typhoid  fever  have  taken  the  same  view.  But  it  has  been 
conclusively  shown  by  Buchner,  and  many  others,  that  so  far  as  direct 
observations  of  the  typhoid  fever  bacillus  in  the  tissues,  and  in  artificial 
cultivations,  enable  us  to  draw  any  conclusion,  this  bacillus  does  not 
form  spores.     There  is  nothing  easier  than  to  siiow  that  the  juice  of  the 


*  Mittheil  BUS  dem  Kais.  Gesiindheitsamte,  Band  II.,  Berlin,  1S84,  wherein  Gafifkj 
mioately  describes  this  bocillas  obtained  bj  him  in  pure  culture  from  the  spleen 
and  the  mesenteric  glands  of  persons  dead  of  typhoid  fever. 

t  In  these  two  fevers,  the  specific  microbes  (the  malarial  Plasmodium  and  the 
spirillum  of  Obermaior  respectively)  are  during  the  febrile  stage  abundantly 
present  in  the  blood,  and  then  mdnidly  disappear  from  the  blood  to  hide,  as  it  were^ 
and  to  pass  certain  phases  in  tot  spleen. 
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app.  B.  Xo.  I.  mesenteric  <?lan(ltf  or  of  the  spleen  of  a  ease  of  typhoid  fever  (fatal 
about  the  end  of  the  pecond  or  during  the  third  or  fourth  week),  con- 
tains in  oorer-glass  specimens  and  in  culture  a  considerable  number  of 
this  particular  s])ecies  of  bacillus.  Nevertheless,  all  tests  that  are 
generally  suece.<ht'ully  used  for  the  demonstration  of  real  spoi^es  fail  in 
this  case.  The  variou«j  methods  for  staining  spores  do  not  bring  out 
in  these  bacilli  from  the  human  subject  anything  that  one  can  identify 
with  spores.  Thus,  the  experiment  of  thorou;rhly  drying  the  above 
juices  in  a  thin  fihii,  as  also  of  drying  a  thin  film  of  a  culture  there- 
from (whatever  the  culture  medium  or  whatever  the  age  of  the  culture), 
invariably  prevents  irrowth  of  the  enteric  fever  bacillus  thus  treated ; 
whereas  had  s|)ort's  been  contained  in  the  specimens  so  dealt  with,  they 
should  have  resisted  the  process.  Similarly  heating  any  culture  of  the 
typhoid  fever  bacillus  to  60-62^  C.  for  10  minutes,  always  produces 
death  of  the  microbes  ;  whereas  spores  had  they  been  present  should 
have  easily  resisted  even  much  higher  temperature.  The  only  con- 
dition of  cultivation  under  which  the  typhoid  fever  bacillus  shows  an 
appearance  sugtijestive  of  spores  is  culture  on  potato,  and  it  was  the 
appearance  of  the  bacillus  under  this  condiiicn  of  cultivation  which 
induced  Gaffky  to  believf  in  ils  ability  to  form  spores.  Cultivated  on 
potato  for  a  few  days  the  bacillus  of  typhoid  fever  in  most  instances  shows 
either  at  one  or  at  both  ends,  or  in  the  middle  of  the  microbe,  a  higlilj 
refnictive  globule,  which  Gatfky  took  for  a  spore.  And  when  stained  in 
coverglass  specimens  such  a  bacillus  shows  either  a  central  or  terminal 
deeply  stained  granule.  In  the  former  case,  especially,  there  is  u  super- 
ficial likeness  to  a  bacillus  bearing  a  central  spore  ;  but  on  further 
examination  it  is  easily  shown  that  m-ither  the  bright  globule  of  the 
bacillus  in  the  fresh  unstained  st4ate,  nor  the  deeply  stained  granule  of 
the  dried  and  stained  specimens,  is  in  truth  anything  of  the  nature  of  a 
spore.  For  neither  in  the  manner  in  which  these  granules  stivin,  nor  in 
the  behaviour  of  the  bacilli  grown  on  potato  cultures,  is  there,  aft^i^r 
drying  and  subjection  to  heat,  any  result  that  would  justify  their  being 
considered  as  spores.  As  already  stated,  these  bacilli  when  grown  on 
potato,  just  like  those  grown  in  other  media  (broth,  gelatine,  agar), 
succumb  to  drying  and  to  heating  to  (50-62°  C.  It  is  now  generally 
admitte<l  by  bacteriologists  that  the  typhoid  bacillus  does  not  form  spores, 

{c.)  A  third  n«»t  unimportant  consideration  that  is  urged  against 
acceptance  of  the  typhoid  bacillus  as  the  vera  causa  of  enteric  fever  is 
the  tlitficulty  of  its  recognition  and  distinction  from  other  species. 
There  is  no  difficulty,  it  is  admitted,  in  identifying  it  in  coverglass 
specimens  and  cultivations  from  material  of  the  mesenteric  glands  and 
the  spleen  obtained  at  a  i)ost-niortem  of  a  case  of  enteric  fever — death 
having  occurred  between  the  end  of  the  second  and  the  end  of  the  fourth 
week.  Piut  attempt  to  identify  this  bacillus  in  the  contents  of  the  inte^> 
tines,  or  in  the  stools  of  a  typhoid  patient,  is  an  altogether  different 
matter.  Koch  doubts  the  ability  of  most  people  to  do  this  with  any  degree 
of  certainty,  and  especially  he  regards  with  suspicion  the  statements  of 
various  observers  who  profess  to  have  demonstrated  the  presence  of  the 
typhoid  bacillus  in  drinking  water  that  was  under  suspicion  of  having 
conveyed  the  contagion  of  typhoid  fever.  In  this  he  is  largely  sup-, 
ported  by  other  competent  i)ersons  who  have  given  attention  to  the 
subject.  There  is,  however,  no  insuperable  difficulty  in  demonstrating 
the  presence  of  the  typhoid  fever  bacillus  iu  the  characteristic  stools  of 
cases  of  enteric  fever,  despite  the  mistakes  which  have  only  too  fre- 
quently been  made,  owing  to  the  inf^ufficii^nt  experience  of  particular 
observers  in   differentiating    the    typhoid  fever  baciQus    from    other 


Difficult  <>f 
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-similar  microbes.     Babes,*  for  instance,   wlio  enumerates  a  number  of  App.  B.  No.  i. 
"  varieties"  of  the  typhoid  bacillus  isolated  from  cases  of  typhoid  fever,  on  theitiology 
made  no  such  mistake.     The  *'  varieties  "  with  which  he  worked  diet  of  T*'p**2**^tw 
indeed  show   some  slight    difftTences    one    from    another,    but  these  Kk'fn,  F.R.S. ' 
differences    were  too   slight  to  constitute  varieties  properly  so  called. 
They  were  one  and  all  the  true  typhoid  fever  bacillus,  and  were  certainly 
distinct  from  other  species  of  bacillus  with  which  confusion  has  been 
made. 

The  organism  with  which  the  typhoid  fever  bacillus  has  most  fre-  &^\?"°^u^*^ 
quentlj  been  confounded  is  the  bacillus  coli  communis  of  Escherich.  This 
species  is  separately  treated  in  a  report  in  this  volume  by  Dr.  Cautley, 
and  I  need  here  but  allude  generally  to  the  fact  that  bacillus  coli  is  a 
•common  putrefactive  microbe,  and  a  constant  inhabitant  of  the  large 
intestine,  and  occasionally  the  ileum,  of  man  and  other  animals.  Its 
distribution,  therefore,  in  water,  air,  and  soil — media  which  are  apt  to 
become  easily  contaminated  ^\ith  the  excreta  of  man,  and  paiticularly  of 
lower  animals — is  a  very  wide  one.  Now  the  bacteriologists  of  the 
French  School,  amongst  whom  Arloing,  Rodet,  and  Rous  may  be  par- 
ticularly mentioned,  finding  themselves  unable  to  differentiate,  by  mor- 
phological, cultural,  and  other  characters,  the  bacillus  of  typhoid  fever 
and  bacillus  coli,  have  concluded  that  the  two  organisms  are  really  only 
varieties  of  one  single  species  and  are  inutually  interchangeable.  Thus, 
they  believe  that  the  common  putrefactive  and  harmless  bacillus  coli, 
which,  in  the  nature  of  things,  is  a  constant  inhabitant  of  cesspools  and 
sewage,  is  potentially  the  pathogenic  typhoid  fever  bacillus.  And  con- 
versely they  believe  that  thb  latter  bacillus,  discharged  from  the  bowels 
of  a  case  of  typhoid  fever  and  passed  into  cesspool  or  drain,  may  become 
Attenuated  pathogenically  and  converted  into  the  non-pathogenic  bacillus 
qoli.  In  a  word,  Arloing,  Eoux,  and  Rodot,  and  as  well  others,  consider 
that  neither  in  morphological,  in  cultural,  nor  in  physiological  respects 
is  there  any  well-marked  difference  between  the  bacillus  coli  and  the 
bacillus  of  typhoid  fever. 

These  views  therefore  deserve  detailed  consideration  from  the  view 
point  of  my  own  recent  study  of  the  subject. 

(1.)  As  to  inorphology. — There  can  be  no  doubt  about  the  similarity  Morphological 
between  the  typhoid  fever  bacillus  and  bacillus  coli,  whether  these  ai*e  ^^^''''*'**^"* 
examined  in  the  fresh  state  or  as  dried  and  stained  coverglass  specimens ; 
but  it  is  nevertheless  possible  to  recognise  even  under  these  conditions 
certain  marked  differences.  When  examining  a  number  of  specimens  of 
bacillus  coli,  obtained  from  the  contents  of  the  healthy  human  intestine, 
and  grown  on  gelatine  (Fig.  1,  Plate  I.),  on  agar,  or  in  broth,  in 
contrast  with  specimens  of  the  typhoid  fever  bacillus,  derived 
directly  from  the  tissues  of  enteric  fever,  and  taken  from  similar 
cultures  of  like  age,  one  can  have  no  doubt  about  the  fact  that 
by  far  the  great  majority  of  samples  of  bacillus  coli  are  extremely 
snort  rods, — comparatively  speaking  few  individuals  are  cylindrical  or 
-even  thread-like  ;  whereas  the  majority  of  samples  of  the  typhoid  fever 
bacillus  are  distinctly  cylindrical,  the  long  forms  being  far  more 
numerous  than  in  the  case  of  bacillus  coli.  This  is  very  striking 
when  impression  preparations  are  made  of  early  colonies  of  the  two 
species  growing  in  gelatine  plates.  The  colonies  of  tbe  typhoid  fever 
bacillus  are  made  up  of  undoubtedly  longer  bacilli  than  those  of 
bacillus  coli ;  and  although  occasionally  in  a  colony  of  this  latter  tho 
indi^-idual  bacilli  are  exceptionally  long,  they  are,  nevertheless,  shorter 
than  the  bacilli  in  tho  average  colonies  of  the  typhoid  fever  bacillus. 

*  Jonmal  de  TAnatomie,  Jan.  18S4. 
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In  figure  2,  Plate  I.,  an  impression  is  sliown  of  the  margin  of  a  colony  of 
bueillus  coH.  Here  the  bacilli  are  exceptionally  long,  whereas  figures  20 
and  21,  Plate  VII.,  rq)rcsent  an  impression  of  an  average  colony  of  the 
typhoid  fever  bacillus.  Comparing  the  two  figures,  it  is  obvious  that  the 
bacilli  of  the  latter  are  longer  than  those  of  the  former.  This  fact  comes 
out  very  strikingly  if,  after  injection  of  a  large  amount  of  culture  in  each 
instance  into  the  peritoneal  cavity  of  the  guinea-pig,  the  two  species, 
as  found  in  the  peritoneal  fluid,  are  compared  as  to  the  average  lecg:th 
of  the  individual  bacilli.  Thus,  making  coverglass  specimens  of 
these  peritoneal  fluids  in  the  usual  way,  by  drying  a  thin  film  of  them 
and  staining  with  any  dye,  it  will  be  seen  that  the  typhoid  peritoneal 
fluid  contains  conspicuously  longer  bacilli  than  the  eoli  peritoneal 
fluid  {sec  figs  30  and  32,  Plates  X.  and  XI.  Another  point  of 
difference  between  the  bacilli  of  the  two  sijecies  in  these  specimens  of 
the  peritoneal  fluid  is  this :  If  the  coverglass  specimens  are  well  stained  in 
methylblue  aniline  water  and  then  well  washed  before  mounting,  it  will 
lie  noticed  that  in  samples  of  the  typhoid  fever  bacilli,  each,  or  most,  of 
the  bacilli  show  a  marked  differentiation  between  a  middle  clear  part  and 
deeply  staiiie<l  terminal  portion  ;  whereas  this  appearance  is  not  noticeable 
in  the  bacillus  coli  prepared  in  exactly  the  same  manner.  The  same 
differentiation  can  be  made  out  in  samples  of  the  typhoid  fever  bacillus 
from  the  mesenteric  glands,  from  the  spleen,  and  from  artificial  culti\^- 
tions ;  but  in  the  case  of  bacillus  coli  obtained  direct  from  th«  bowel 
or  from  a  culture,  this  appearance  is  either  to  bo  made  out  in  few 
examples  only  or  it  is  absent  altogether.  Staining  with  gentian  violet 
or  methylblue  (the  latter  preferable)  is  in  this  respect  reliable ;  carbol 
fuchsin  does  not  answer. 

When  fresh  samplers  from  a  cidture  of  bacillus  coli  are  compared  with 
fresh  samples  from  a  culture  of  the  typhoid  fever  bacillus,  it  will  be 
found  that  the  mobility  of  the  organisms  from  the  latter  is  undoubte<]ly 
more  pronounced  than  that  of  those  from  the  former ;  that  is  to  say  a 
great  many  more  individuals  in  the  tyjihoid  samples  show  active 
mobility  than  in  the  case  of  the  coli  samples,  and  the  mobility  is  brisker 
in  the  former  tlian  in  the  latter.  These  facts  are  <iuite  in  harmony  with 
the  observations  of  Luksch,*  who  found  that  the  bacillus  coli  possesses 
fewer  flagella  (one  or  two)  than  the  bacillus  of  typhoid  fever,  which 
is  notoriously  (Loffler  and  others)  provided  with  a  great  number  of 
flagella. 

(2.)  As  to  cnhural  and  other  differential  characters. — It  must  be 
C'onceded  that  the  appearances  of  the  two  organisms  growing  in  agar  plate 
cultivations,  and  in  agjar  stab  and  streak  cultures,  are  very  similar, 
although  it  must  likewise  be  mentioned  that  tl  e  rate  of  growth  of 
bacillus  coli  in  gelatine  plates,  and  in  stab  anJ  streak  cultures  in 
gelatine,  is  markedly  more  rapid  than  that  of  iLn  typhoid  fever  bacillus. 
There  can  be  no  doubt  about  this  point.  All  one  has  to  do  is  to  make 
the  cultivation  under  exactly  the  same  conditions.  Cultivations  on 
potato  are  not  reliable.  For  though  in  all  cases  the  typhoid  fever 
bacillus  when  grown  on  pieces  of  steamed  potato  forms  a  transparent 
limited  film  on  the  surface,  the  bacillus  coli  occasionally  produces  the 
same  kind  of  ajipearances ;  in  the  majority  of  instances,  however,  the 
growth  on  potato  of  bacillus  coli  is  more  copious,  thicker,  and  slightly 
tinted  yellow. 

A  conspicuous  difference  is  at  once  noticed  if  cultivations  are  made  of 
both  the  bacillus  eoli  and  the  typhoid  fever  bacillus  in  the  depth  of 
gelatine.  The  best  manner  of  showing  the  difference  is  to  make  **  fihake 
cultures."    For  this  purpose  gelatine  contained  in  a  test  tube  is  inocu- 


♦  Centralb.  f.  Bakt.  and  Paraiit.,  XTL,  No.  18,  p.  480. 
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lated  with  a  trace  of  the  bacillus  (bacillus  coli  or  typhoid  bacillus  as    App.  B.  Xo.i 

the  case  may  be),  is  next  melted  in  warm  water,  shaken,  and  by  placing  on  the"EtioloK 

the  tube  in  cold  water  is  then  set.     On  incubating  this  shake  culture  nf  Typhoid 

for  a  couple  of  days  or  so  at  20°  C,  it  will  be  noticed  that  each  colony  Kiefn/p!5t£^* 

of  bacillus   coli  is    associated  with  a  gas  bubble,   but  that  none  arc 

present  in  the  shake  culture  of  the  typhoid  fever  bacillus  ;  it  remains  quite 

free  of  them.     Shake  cultures  of  bacillus  coli,  in  which  the  number  of 

colonies  is  great,  present  a  very  striking  appearance,  inasmuch  as  in  the 

depth  the  g(datine  is  densely  crowded  with  small  gas  bubbles.     I  have 

never  seen  nny  gas  bubbles  in  shake  cultures   ol    the  typhoid  fever 

bacillus,  and   if  in  any  case—  as  for  instance  where  the  source  of  the 

bacillus    is    uucertiiin —there  is  doubt  v/hether  one  is  dodins:  with  the 

bacillus  coli  or  the  bacillus  of  typhoid  fever,  a  gelatine  shrike  culture 

of  the  organism  in  question  does  not  show  the  gas  bubbles,  I  should 

1)0  certainly  prepared  to  maintain  that  tlie  bncinus  is  that  of  typhoid 

fever ;  whereas  if  the  gelatine  shake  culture  shows  the  gas  bubbles,  I 

should  certainly  say  it  is  not  the  typhoid  but  the  coli  bacillus.     The 

same  decided  difference  is  noticed  in  agar  cultures  when  the  inoculation 

is  made  into   the   depth;  it  does  not  matter  whether   it  is  ordinary 

nutrient  agar  or  glycerine  agar. 

Not  less  conspicuous  is  the  difference  if  the  two  organisms  are  tested 
by  milk  culture.  When  milk  (best  skim  milk)  samples  are  inoculated, 
some  with  bacillus  coli,  some  with  the  bacillus  of  typhoid  fever,  and  are 
then  incubated  at  35-37^  C.  for  a  couple  of  days,  the  difference  between 
the  two  organisms  becomes  very  marked.  The  milk  in  which  the  typhoid 
fever  bacillus  is  growing  remains  inimriabli/  fluid  and  to  all  appear- 
ances unaltered,  whereas  the  milk  in  which  the  bacillus  coli  is  growing 
invariably  becomes  coagulated.  This  result  occurs  with  great  constancy  ; 
so  much  so  that  I  do  not  hesitate  to  afhrm  that  if  skim  milk  inoculated 
with  a  bacillus  becomes  curdled  after  incubation  for  two  days  or  more, 
it  may  be  safely  concluded  that  the  bacillus  in  question  was  not  derived 
from  the  tissues  of  typhoid  fever.  But  though  milk  inoculated  with  the 
typhoidfevcr  bacillus  does  not  become  coagulated,  this  bacillus  neverthe- 
less grows  and  multiplies  in  the  imcurdled  milk  to  a  great  extent ;  as 
can  be  easily  shown  by  making  a  subculture  with  a  trace  of  material  from 
such  a  milk  culture.  Thus,  a  plate  cultivation  made  with  such  a  trace 
develops  an  abundance  of  colonies  of  the  typhoid  fever  bacillus. 

There  exists  one  further  dcfmite  and  o^isily  demonstrated  difference  And  reaction t< 
between  these  two  organisms.  This  refers  to  the  In<lol-reaction.  Broth  chemical  teit. 
cultures  of  the  typhoid  fever  bacillus  never  give  the  Indol-reaction, 
whereas  on  the  other  hand  broth  cultures  of  the  bacillus  coli  always  give 
a  striking  Indol-reuction.  In  order  to  d'^monstrate  this  the  following 
plan  may  be  followed.  Let  separate  samples  of  faintly  alkaline  beef 
broth  be  inoculated,  the  one  with  the  typhoid  fever  bacillus,  the  other 
with  bacillus  coli,  and  then  incubated  at  35-37°  C.  for  three,  four,  or 
more  days.*  Next  add  slowly  and  gradually  a  little  nitric  acid  to  each 
broth  culture,  and  the  coli  cultures  will  as  a  result  show  a  pronounced 
orange  red  to  a  pink  red  colour ;  the  typhoid  bacillus  cultures  meanwhile 
remaining  without  any  colouration,  Indol  being  absent  in  them. 

There  are  additional  tests,  as  for  instance  the  sugar  test|  (bacillus 
coli  ferments  sugar,  the  bacillus  of  typhoid  fever  does  not) ;  and  the  acid 
tcst,j;  namely,  gelatine  mixed  with  litmus  solution  and  then  inoculated 


*  The  reaction  is  best  pronouuced  after  5-7  days,  though  it  is  already  demoB' 
strable  after  three  or  four  daj'S 

f  Chantemcsrtc  and  Vidal,  Dr.  Theobald  Smith  and  others. 
X  Wurtx,  Soc.  d.  Biolog.,  December  1891. 
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with  the  bacillus.  la  such  a  culture  medium  bacillus  coliy  as  growth 
takes  place,  reddens  the  litmus ;  but  the  typhoid  fever  bacillufi  does  this 
only  Ytry  slowly,  and  according  to  my  experience  not  so  constantly  and 
uniformly.  The  other  tests  tliat  I  have  described  are  therefore  to  be 
preferred. 

It  remains  to  be  noted  that  Roux  aud  Kodet  in  their  contention  as  to 
the  identity  of  these  organisms  lay  stress  on  the  fact  that  cultures 
of  bacillus  coli  and  cultures  of  the  bacillus  of  typhoid  injected  intra- 
peritoneally  into  the  guinea-pig,  alike  produce  acute  peritonitis  and 
death.  But  as  we  shall  see  from  another  report  in  this  volume  on 
Anti-Cholera  Inoculation,  acute  peritonitis  and  death  of  guinea-pigs 
result  from  intra-i)eritoneal  injection  not  only  of  the  bacillus  coli 
and  the  bacillus  of  typhoid  fever,  but  also  fi*om  injection  into  tiiLs 
cavity  of  a  number  of  other  widely  diiferent  species,  e.g.^  the  cholera 
bacillus,  the  spirillum  of  Finkler,  the  bacillus  prodigiosus,  and  the 
proteus  vulgaris.  And  not  only  the  intra-peritoneal  but  also  the  subcu- 
taneous injection  of  guinea-pigs  with  sufficiently  large  doses  of  bacillus 
coli,  bacillus  of  typhoid  fever,  or  any  of  the  other  species  above  men- 
tioned, is  followed  by  identical  symptoms,  both  local  and  general. 
There  is  not  therefore  any  justification  for  the  inference  from  the 
identical  action  on  the  guinea-pig  of  cultures  of  the  bacillus  coli  and  of 
cultures  of  the  typhoid  bacillus,  that  these  two  organisms  are  one  and 
the  same  species.  It  might  as  well  be  contended  rhat  the  bacillus  pro- 
digiosus  is  the  same  species  as  the  vibrio  of  Finkler,  because  cultures 
of  both  act  ia  exactly  the  same  manner  on  the  guinea-pig. 

To  sum  up  at  this  stage  :  Evidence  has  been  adduced  showing  that 
while  bacillus  coli  from  the  contents  of  the  hcidthy  human  intestine,  and 
the  typhoid  bacillus  from  the  tissues  of  enteric  fever  have  certain  points 
in  common,*  they  exhibit  other  well-defined  diflerences,  maintained 
during  repeated  subculture  both  in  morphological  and  in  cultiu-al 
respects.  The  bacillus  coli  is  shorter,  less  actively  mobile,  produces 
gas  bubbles  in  shake  culture,  curdles  milk,  and  gives  the  Indol-reaction. 
The  typhoid  bacillus  on  the  other  hand  is  longer,  more  pronouncedlj 
mobile,  does  not  form  gas  bubbles  in  shake  culture,  does  not  curdle 
milk,  and  does  not  give  Indol-reaction.  Differencesf  of  the  above  sort 
between  one  and  another  organism  are  usually  regarded  as  sufficiently 
profound  to  justify  their  classification  as  separate  species. 

I  now  proceed  to  give  a  detailed  account  of  the  observations  which  I 
have  made  with  regard  to  the  occurrence  and  distribution  of  the 
typhoid  bacillus  in  oases  of  enteric  fever.  All  these  cases  were 
patients  in  the  wanls  of  8t.  Bartholomew's  Hospital,  and  were  regarded 
there  as  typical  cases  of  enteric  fever. 


be  blood  of 
iterio  fever. 


/.  ExaminaticJi  of  the  Blood  of  the  Living  Patient, 

Case  JVo.  1. — S.  P.  did  not  feel  well  October  18th ;  developed  definite 
symptoms  of  typhoid  fever  on  October  2lst ;  aclmitted  to  hospital 
October  29th.  131ood  taken  on  November  2nd,  November  5th,  and 
November  7th.  Result  negative  both  as  to  coverglass  specimens  and 
cultures. 

Case  No.  2. — A.  F.  developed  definite  symptoms  of  typhoid  fever 
October  20th ;  admitte<l  to  hospital  October  30th.  Typical  typhoid  fever. 
Blood  taken  November  2nd  and  November  4th.     Kesult  negative. 

*  Ab  a  matter  of  fact  they  possess  tbem  in  common  with  seveni  other  species 
belonging  to  the  same  group  of  mobile,  non-sporing,  non-liqucfyicg  bacilli, 
t  bee  also  Tavel,  Semainc  Mcr.,  N.  S.,  1892. 
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Case  No.  3. — C.  T.  had  been  ailing  one  month;  got  worse  OctobiT  Ap^'  B.  No.  i. 
18th;  admitted  to  hospital  October  31st.  Typical  typhoid  fever.  On  the  Etiology 
Blood  taken  November  2nd  and  November  3rd.     liesult  negative.  ilv^r*?*by  1^* 

Case  No.  4.— G.  H.  wtis  taken  ill  suddenly  October  22nd  ;  admitted  Kicin/F.KA 
to  hospital  October  29th.     Typical  typhoid  fever.     Bloo<l  taken  Novem- 
ber 3rd  and  November  6th.     Result  negative. 

Case  No.  5. — F.  S.  had  been  unwell  since  October  22nd  ;  admitted  to 
hospital  October  28th.  Typical  typhoid  fever.  Blood  taken  November 
7th  and  9th.     Result  negative. 

Case  No.  6. — J.  R.  was  unwell  and  feverish  November  9th ;  admitted 
to  hospital  November  13th.  Typical  typhoid  fever.  Blood  taken  on 
November  15th.     Result  negative. 

Case  No.  7. — C.  C.  was  taken  ill  October  30th ;  admitted  to 
hospital  November  3rd.  Typical  typhoid  fever.  Blood  was  taken  on 
November  13lh  and  15th.     Result  negative. 

Case  No.  8. — D.  C.  was  taken  ill  November  2nd  ;  admitted  to  hospital 
November  5th,  Typical  typhoid  fever.  Blood  was  taken  on  November 
loth  and  18th.     Result  negative. 

Case  No.  9. — R.  B.  was  taken  ill  November  6th  ;  admitted  to  hospital 
November  18th.  Typiad  typhoid  fever.  Blood  was  taken  on  November 
23rd  and  27th.     Result  negative. 

Case  No.  10. — W.  L.  was  taken  ill  November  8th  ;  admitted  to 
hospital  November  17th.  Typical  typhoid  fever.  Blood  was  taken  on 
November  23rd.     Result  negative. 

The  examination  of  the  bloo<l  was  always  carrietl  out  in  the  following  Method  ot 
manner:  Th,^  middle  finger  having  been  thoroughly  scrubbed  with  soap  «^»»i™»*»o»»s 
and  water,  was  next  thoroughly  washed  in  strong  carbolic  solution, 
and,  having  been  dried  with  sterile  cotton  wool,  a  piece  of  tape  was 
wound  round  the  base  of  the  last  phalanx,  so  as  to  produce  a  venous 
congestion  of  this  phalanx.  Then  a  prick  having  been  made  by  meims 
of  a  sterilised  needle  into  the  end  of  the  last  phalanx,  a  freshly  drawn- 
out  glass  capillary  pi|X'tte  was  held  against  the  prick,  so  that  blood 
issuing  from  the  prick  on  the  withdrawal  of  the  needle  must  needs  be 
immediately  received  into  the  pipette,  which  was  then  at  once  sealed, 
and  reserved  for  culture  ex[>erimeutsi.  Coverglass  specimens  (genendly 
six)  were  meanwhile  made  with  the  remainder  of  the  blood  oozing  from 
the  prick. 

These  coverglass  specimens  were  dried  mid  stained  in  ihe  usual  dyes,  bycoverKlait 
Lc.y  they  were  rapidly  heated  in  the  dye  and  at  once  removed  therefrom,  "P*^^™**^? 
or  tliey  were  left  therein  at  ordinary  temperature  for  from  six  to  twenty- 
four  hours.  The  dyes  employed  were  f uchsin,  gentian  violet,  methylblue, 
or  a  mixture  of  methylblue  and  eosin.  In  no  case  was  there  found  in  the 
blood  anything  of  the  nature  of  bacteria,  except  in  Case  1,  where  in  one 
coverglass  specimen  a  few  cocci  and  bacilli  could  be  recognised,  chiefly 
in  connexion  with  epidermic  scales  which  were  also  present  in  the  blood 
sample.  That  these  cocci  did  net  rt»ally  belong  to  the  b1oo<l  proper,  but 
were  added  to  it  along  with  superficial  epidermic  scales,  was  indicated 
by  their  being  present  only  in  this  one  specimen  in  which  the  epidermic 
scales  occurred,  as  well  as  by  the  fact  thai  in  none  of  the  culture  tubes 
inoculated  from  the  bloo<l  contained  in  the  same  capillary  x)i|)ette  did  a 
binglo  coccus  colony  make  its  appearance. 

Cultivations  of  the  blood  were  made  in  each  case,  and  in  the  following  and  by  cultntv. 
manner :  From  the  capillary  pipette,  the  sealed  ends  having  been  broken 
with  sterile  forceps,  several  drops  were  discharged   on  the  slanting 
surface  of  a  sterile  gelatine  in  a  culture  tube.     From  this  stock  tube 
inoculationb  were  then  made,  by  the  platinum  loop,  into  other  gelatine 
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App.b.  No.  1.  And  into  agar  tubes,  an  appreciable  amount  of  blood  being  introduced 
into  each  tube.  In  each  case  cultivations  were  made  :  (a)  into  ordhiarj 
nutrient  gelatine,  by  streak,  ptab,  and  shake  culture  ;  (b)  into  ordinarj 
nutrient  agar,  by  streak,  stab,  and  shake  culture;  (c)  into  glycerine 
agar,  by  streak,  stab,  and  shake  culture;  and  (<i)  into  grape  sugar 
gelatine,  by  streak,  stab,  and  shake  culture. 

Some  of  the  stab  and  shake  cultures  were  then  sealed  anaerobically, 
others  being  left  in  the  ordinary  way  in  contact  with  air.  In  no  single 
instance  was  there  any  growth  obtained  in  any  tube,  not  even  a  con- 
tamination. This  speaks  extremely  well  for  the  scarcity  of  the  microbes 
in  the  air  of  the  hospital  wards,  as  well  as  for  the  trustworthiness  of  the 
method  adopted. 

Theso  negative  results  are  then  in  complete  harmony  with  those  of 
Gaffky  and  others,  according  to  whom  no  recognisable  bacterial  forms 
can  be  demonstrated,  either  by  coverglass  specimens  or  by  culture,  in 
the  blood  of  the  living  typhoid-fever  patient.  I  have  also  examined  the 
blood  in  the  fresh  state  on  the  warm  stage,  but  have  not  noticed  any- 
thing that  could  be  identified  as  being  foreign  to  the  blood. 

It  ought  to  be  added  here  that  the  examination  of  the  blood  was  made 
in  all  cases  except  one,  not  earlier  than  the  12tli  and  not  later  than  the  21st 
day  after  commencement  of  the  fever  attack.  In  the  exceptional  case 
(Case  6),  the  examination  was  made  on  the  seventh  day.  VVhen  blood 
was  takf n  tli^i'cfore,  the  fever  patients  were  as  a  rule  in  the  second  or 
third  week  of  their  illness,  i.e.,  the  disease  was  well  established  and 
typical  in  all  its  principal  characters :  so  that  if  in  typhoid  fever  the 
blood  contains  any  bacterial  forms  demonstrable  by  our  present  methods, 
they  should  surely  have  been  brought  to  light  in  some  at  least  of  the 
above  cases. 


rhe  dead  tis«iu  • 
)f  enteric  fev(  r. 


//.  Examination  of  the  tissues  after  death. 

Case  No.  11. — Death  from  perfonition  of  the  intestine  during  an  attack 
of  enteric  fever  which  had  lasted  14  days.  On  post-mortem  examination 
there  was  sanguineous  fluid  in  the  peritoneal  cavity.  The  mesenteric 
glands  and  the  spleen  had  the  typicnl  aspect  of  these  organs  at  the  end 
of  two  weeks  of  typhoid  fever;  they  were  swollen,  congested,  and  juicy, 
but  w'ithout  necrotic  foci  anywhere.  Coverglass  specimens  and  cultiva- 
tions were  made  of  the  heart's  blood,  and  of  the  juice  of  the  mesen- 
teric glands  and  spleen.  In  addition  bits  of  the  mesenteric  glands  and 
spleen  were  placed  in  hanhniing  fluids  in  order  to  be  cut  into  sections 
for  microscopinl  examination. 

{a.)  The  blood. — Coverglass  specimens  mad(»  of  the  heart's  blood 
showed  a  fair  number  of  streptococci  (Fig.  5,  Plate  II.),  and  cultivations 
of  this  blood  yielded  abundunre  of  colonies  of  the  streptococcus  (fig.  6) 
without  admixture  of  other  organisms  (Figs.  3  and  4,  Plates  I.  and  II.). 
These  cultivations  wen;  used  for  inoculation  into  the  ear  of  two  rabbits. 
One  of  them  developed  typical  erysipelas,  with  the  characteristic  strepto- 
cocci of  Fehleisen  (as  gho>vn  by  coverglass  specimens  and  by  culti^-a- 
tion — Figs.  7A  and  7B,  Plate  III.)  in  the  fluid  of  the  (edematous  ear; 
the  other,  though  it  did  not  develop  erysipelas,  died  after  two  day.q. 
The  heart's  blood  and  the  viscera  of  this  last-mentioned  animal  contained 
great  numbers  of  the  streptococcus  of  Fehleisen,  as  was  proved  by 
coverglass  specimens,  by  cultivation  (Fig.  8,  Plate  III.),  and  by  in- 
jection into  the  ear  of  another  rabbit. 

\b.)  Mesenteric  glands  and  spleen. — Coverglass  specimens  of  the 
juice  of  the  mesenteric  glands  and  of  the  spleen  of  Case  No.  11,  revealed 
typical  typhoid  fever  bacilli  (Fig.  15,  Plate  V.)  in  fair  number,  and 
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well  here  ftnil  there  a  short  chain  of  streptococcus.     In  the  specimens    app.  b.  No.  : 
from  the  mesenteric  glands   the   streptococci   were  fiirly  abundant,  in  ^  o.  ~^ 
those  of  the  spleen  nitlier  scarce.  of  Typhoid^^ 

Cultivations  made  with  the  juice  of  the  mesenteric  gland  and  of  the  fS'^  >*??"• 
spleen  of  Case  No.  1 1  yielded  great  abundance  of  colonies  of  the  typhoid  ^*"* 
fever  bacillus;  indeed,  their  number  in  these  cultures  far  exceeded 
that  which  seemed  indicated  as  a  result  of  examination  of  the  cover- 
glass  specimens.  In  making  these  cultures,  a  very  minute  particle  of 
material  was  rubbed  over  the  slanting  surface  of  the  medium  (nutrient 
gelatine,  or  agar)  which,  after  incubation  for  two  to  four  days,  presented 
a  surface  crowded  with  colonies  of  the  typhoid  fever  bacillus  (Figs.  9, 
10,  and  11,  Plate  IV.).  With  regard  to  streptococci,  a  remarkable  fact 
came  out  in  these  cultures.  As  already  mentioned,  the  number  of  strep- 
tococci in  the  coverglass  specimens  was  fairly  abundant,  particularly  in 
those  of  juice  from  the  mesenteric  glands;  nevertheless  in  culture  the 
number  of  colonies  of  streptococci  was  extremely  limited.  Thus,  I  find 
n  my  notes  that  of  tubes  inoculated  with  material  from  the  mesenteric 
glands,  three  gelatine  and  three  agar  tubes  containing  numerous  colonies 
of  the  typhoid  fever  bacillus,  contained  colonies  of  no  other  organism ; 
one  gelatine  tube  contained,  amongst  many  typhoid  Ijncillus  colonies, 
three  colonies  of  the  streptococcus  ;  and  one  agar  tube  contained, 
amongst  many  typhoid  bacillus  colonies,  only  one  colony  of  the  strepto- 
coccus. In  the  cultivations  from  the  spleen  juice,  out  of  eight  tubes 
seven  contained,  in  pure  culture,  numerous  colonies  of  the  typhoid  fever 
bacillus,  and  one,  an  agar  tube,  only  contained  one  streptococcus  colony 
amongst  a  number  of  colonies  of  the  typhoid  fever  bacillus. 

(d,)  The  hardened  tissues. — Sections  made  from  the  hardened 
mesenteric  glands  and  spleen  showed  the  typhoid  fever  bacilli  in  streaks 
and  masses  (Fig.  16,  Plate  VI.)  in  what  corresponded  to  lymph  channels ; 
but,  as  the  coverglass  specimens  miglit  have  led  one  to  expect,  the 
number  of  these  masses  of  the  bacilli  was  veiy  limited.  In  a  particular 
section  of  about  half  an  inch  square  only  one  or  two,  or  at  most  three 
such  masses  were  found,  and  only  in  a  few  sections  were  they  so  numerous 
as  this.  On  the  other  hand,  the  number  of  small  and  large  masses  of 
streptococci  scattereil  amongst  the  lymph  cells  or  contained  in  the 
lymph  channels  of  the  mesenteric  glands,  was  astonishingly  hu*ge. 
Fig.  17,  Plate  VI.  gives  an  idea  of  this  condition.  In  every  section 
the  spots  pervaded  by  streptococci  easily  attract  attention. 

From  this  detailed  description  it  will  be  seen  that  while  the  mesenteric  ymcIh  to 
glan<ls  and  the  spleen,  as  tested  by  cultivation,  contained  an  abundance  Cuw  u. 
of  living  typhoid  fever  1)acilli  and  extremely  few  living  streptococci ;  the 
heart's  blood  contaiue<l  living  streptococci  only  and  no  typhoid  fever 
bacilli.  Another  i>oint  worthy  of  note  is  that  though  there  was  great 
abundance  of  streptococci  in  the  tissue  of  the  mesenteric  glands,  as  shown 
in  the  sections  of  the  hardened  material,  the  culture  test  i)roved  that  the 
very  great  majority  of  these  streptococci  must  have  been  dead,  since 
extremely  few  colonies  (only  four  colonies  in  eight  tubes)  came  up  on 
culture.  While,  then,  the  typhoid  fever  bacillus  does  not  live  in  the 
blood  of  enteric-fever  patients,  but  thrives  well  in  their  mesenteric 
glands  and  spleens,  the  streptococcus  lives  well  in  their  blood,  but  does 
not  flourish  in  their  mesenteric  glands  or  their  spleens.  That,  however, 
the  streptococcus  did,  in  patient  No.  11,  produce  some  importimt  change 
is  most  likely  ;  the  perforation  of  the  bowel  which  caused  death  may 
indeed  have  been  the  result  of  its  growth  and  activity  in  the  ulcers  of 
the  intestine.  At  any  rate  the  sanguineous  fluid  in  the  peritoneal 
cavity  of  this  case  contained  numerous  streptococci ;  the  wall  of  the 
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intestine  unfortunately  was  not  examined.  Various  observers  have 
described  streptococci  as  microbes  occurring  in  typhoid  fever  in  super- 
addition  to  the  typhoid  fever  ba<!illus,  amongst  whom  Dr  .Vincent*  is 
the  most  recent  writer  on  this  subject.  The  view  of  several  French 
observers,  however,  as  to  perforation  of  the  bowel  in  typhoid  fever 
being  caused  by  the  activities  of  baciUus  coli,  is  not  borne  out  by  the 
above  case,  No.  11 ;  and  I  shall  presently  have  to  mention  another  case 
of  perforation  of  the  bowel  in  which  likewise  streptococcus  was 
present  in  the  blood. 

Case  No,  12. — Taken  ill  December  20th ;  admitte<l  to  hospital  December 
22nd.  Typical  case  of  typhoid  fever.  Died  January  3rd,  from  hiemor- 
rhage  and  bronchitis.  Duration  of  illness  14  days.  On  post-mortem 
examination  the  mesenteric  glands  were  found  much  swollen  and  ver)' 
juicy  ;  no  necrotic  spots.  The  spleen  was  greatly  enlarged,  it  weighed 
12  ounces  ;  no  necrotic  spots.  The  heart's  blood,  and  the  juice  of  the 
mesenteric  glands  and  of  the  spleen,  were  examined  in  corerglass 
specimens  and  by  cultivation. 

(a.)  The  Ilcarfs  Bhod. — In  coverglass  specimens  this  contained  a 
few  streptococci,  and  by  cultivation  of  it  the  following  results  were 
obtained  :— Two  agar  tubes  showed  a  pure  cultivation  in  each  instance 
of  streptococcus  in  numerous  colonies.  Four  gelatine  tubes  also  con- 
tained each  numerous  colonies  of  the  same  streptococcus ;  but  while 
one  of  these  four  tubes  contained  no  other  colonies  except  those  of  the 
streptococcus,  the  other  three  did  :  viz.,  one  of  them  contained  nine 
additional  colonies  of  a  second  microbe  which  turned  out  to  be  the 
typhoid  fever  bacillus,  while  the  second  and  third  tubes  each  contained  one 
colony  of  the  typhoid  bacillus.  The  sti  eptococcus  of  the  culture  tubes 
was  tested  by  experiment  on  the  rabbit's  ear,  as  well  as  by  sub-culture, 
and  was  proved  not  to  be  the  streptococcus  of  erysipelas  of  Fehleisen  ; 
it  had  no  effect  when  injected  into  the  ear  of  two  rabbits,  and  in  culture 
it  grew  more  like  the  streptococcus  pyogenes.  The  bacillus  growth 
that  came  up  in  th(»  three  gelatine  tubes  above  mentioned  was  carefully 
examined  by  sub-cultures,  and  the  organism  in  question  stood  all  the 
tests,  both  morphological  and  cultural,  already  defined,  that  characterise 
the  typhoid  fever  bacillus. 

(b.)  The  juice  of  the  inesenteric  glands^  both  in  coverglass  specimens 
and  in  cidtures,  yitlded  ahundance  of  colonies  of  the  typhoid  fever 
bacillus  ;  but  the  culture  tubes  contained  besides  colonies  of  the  strepto- 
coccus. 

(c.)  The  juice  of  the  spleen  yielded  the  same  results,  ^'iz.,  abundance 
of  colonies  of  the  typhoid  fever  bacillus,  and  also  colonies  of  the 
streptococcus. 

These  observations  are  accordingly  in  contrast  with  those  made  on 
Case  No  11.  In  Case  Xo.  12  the  typhoid  fever  bacillus  was  found 
co-existing  in  the  hearths  blood  with  a  streptococcus,  although  the  latter 
greatly  preponderated.  And  the  same  co-existence  of  the  two  species  was 
found  in  the  mesenteric  glands  and  in  the  spleen,  though  in  bclh  these 
tissues  the  typhoid  fever  bacillus  prepon<lerated  over  the  streptococcas. 
The  difference  between  the  two  cases  Nos.  11  and  12,  maybe  due  on  the 
one  hand  to  inability  of  the  typhoid  fever  bacillus  to  subsist  along  with 
the  streptococcus  of  erysipelas,  and  on  the  other  hand  to  ability  of  the 
typhoid  fever  bacillus  to  contend  to  some  extent  with  the  streptococcas 
pyogenes.     As  to  this,  each  of  these  species  has,  no  doubt,  after  the 
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manner  of  many  [wtbogenic    bncterln,   its   particular  favourablo  and    App.b.No.i. 
unfavourable  breeding  grounds  ;  the  streptococci,  for  instance, preferring  qi, thcEtiologi 
the  blood,  while  the  bacillus  of  typhoid  fever  dislikes  the  blood  but  of  Typhoid 
prefers  the   mesenteric  glands  and  the  spleen ;    and  in  view  of  the  KJefn/F^&.s^ 
above  observations  it  may  even  be  thought  that  the  presence  of  the 
streptococcus  pyogenes  in  the  circulation  encouraged  the  typhoid  fever 
bacillus  to  thrive  in  the  blood,  and  that,  on  the  other  hand,  the  strepto- 
coccus of  erysii)e]as  was  unable  to  live  in  the  tissues  in  which    the 
typhoid  fever  bacillus   was  thriving.     The  fact  that  some  species  of 
streptococcus  (in  Case  No.   12  the  streptococcus  pyogenes)  can  thrive 
well  alongside  the  typhoid  fever  bacillus,  the  one  organism  so  to  speak, 
assisting  the  other,  is  indeed  mentioned  by  Dr.  Vincent  as  a  consideration 
that  may  be  reasonably  entertained. 

Case  No.  13. — Death  in  this  case  was  due  to  relapse  of  typhoid  fever.  Facts  as  to 
the  patient  having  been   attacked  six  weeks   previously,  namely,  on  ^'®^'- 
February  26th.     On  post-mortem  examination  the  mesenteric  glands 
and  the  spleen  were  found  much  enlarged.     The  heart's  blood,  and  the 
juice  of  the  mesenteric  glands  and   of  the  spleen  were  examined  by 
culture,  with  results  as  follow  : — 

(fi.)  In  cultures  of  the  heart's  blood  there  appeared  a  considerable 
number  of  colonies  which  proved  colonies  of  the  typhoid  fever  bacillus. 
There  were  also  present  a  smaU  number  of  colonies  of  a  liquefying 
staphylococcus  (albus),  and  a  few  colonies  of  a  non-liquefying  staphylo- 
coccus. 

(^.)  From  the  juice  of  the  mesenteric  glands  abundance  of  colonies  of 
the  typhoid  fever  bacillus  (in  pure  culture)  were  obtained. 

(c.)  From  the  spleen  also  there  was  obtained  great  abundance  of 
colonies  of  the  typhoid  fever  bacillus  (in  pure  culture),  the  number  of 
colonies  in  the  sple<»n  cultures  being  greater  than  in  the  mesenteric  gland 
cultures. 

This  case  is  of  interest,  for  the  reason  that  the  hcart*s  blood  contained 
the  typhoid  fever  bacillus  in  greater  abundance  than  any  case  yet 
examined.  The  spleen  and  the  lymphatic  glands  also  yielded  the 
typhoid  bacillus,  in  pure  culture. 

Case  No.  14. — Typical  typhoid  fever;  death  from  hsemorrhage  on  the  auei4^ 
17th  day  of  the  illness.  In  this  case  the  heart's  blood  proved  free  of 
organisms,  all  cuUun^s  therefrom  remaining  sterile  ;  but  the  juice  of  the 
mesenteric  glands  and  of  thc^  spleen  contained  the  typhoid  fever  bacillus 
in  pure  culture,  each  tube  yielding  abundance  of  colonies, — the  spleen 
more  numerously  than  the  mesenteric  glands. 

Case  No.  15. — This  case  was  one  of  typical  typhoid  fever,  that  and  Case  15. 
died  suddenly  during  the  ninth  week  from  perforation  of  the  bowel. 
Cultures  (on  slanting  gelatine)  were  made  from  the  juices  of  the 
mesenteric  glands  and  spleen.  The  result  was  somewhat  anomalous. 
Each  culture  made  from  the  juice  of  the  mesenteric  glands  yielded 
colonies  :  one  tube  yielded  one  colony  that  might  from  its  api^earance  be 
either  typhoid  fever  bacillus  or  bacillus  coli ;  a  second  tube  showed  several 
colonies  of  cocci,  some  liquefying,  some  non-liquefying ;  a  third  tube 
had  three  liquefying  colonies  of  a  coccus ;  and  a  fourth  tube  remained 
Sterile.  Of  the  cultures  made  from  the  spleen,  one  tube  had  one 
colony  that  might  be,  as  before,  either  the  typhoid  fever  bacillus  or 
bacillus  coli,  and  one  colony  of  a  liquefying  coccus;  a  second  tube 
showed  two  non-liquefying  whitish  grey  colonies,  which  from  their 
general  aspect  could  not  be  classed, — they  certainly  did  not  resemble 
either  badllua  coli  or  the  typhoid  fever  bacillus ;  a  third  tube  contained 
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two  non-liquefying  ydlow  colonies  (bacillus  luteus) ;  and  a  foarth  tube 
remained  sterile. 

The  colonies — one  from  tlie  mesenteric  gland,  one  from  the  spleen — 
which  are  mentioned  as  somewhat  resemblinff  both  the  typhoid  fever 
bacillus  and  bacillus  coli,  were  then  most  carefully  studied  by  subcul- 
tures, and  by  this  moans  it  was  found  that  both  these  colonies  were  of 
the  same  nature.  They  differed,  however,  from  the  typhoid  fevor 
bacillus  more  than  from  bacillus  coli ;  the  organism  in  question  was 
shoiter  than  the  typhoid  fever  bacillus  and  about  the  same  length  as 
bacillus  coli ;  it  formed  gas  bubbles  like  Ijacillus  coli,  and,  unlike  there- 
fore the  typhoid  fever  bacillus ;  it  grew  much  faster  than  the  typhoid 
fever  bacillus,  and  about  Jiis  fast  as  bacillus  coli ;  it  failed,  like  the 
typhoid  fever  bacillus,  to  coa«(ulate  milk,  and  differed  therefore  in  this 
respect  from  bacillus  coli;  and  finally  it  did  give  Indol-reaction,  in  which 
it  was  unlike  the  typhoid  fever  bacillus,  but  resemble^  bacillus  coli. 
On  the  whole  the  organism  seemed  most  like  bacillus  coli,  and  might 
have  been  declared  identical  with  that  organism  but  for  its  inabilitj  to 
curdle  milk.  In  this  sense  it  resembled  the  typhoid  fever  bacillus ;  in 
all  other  respects  it  certainly  differed  from  that  organism. 

It  is  then  justifiable  to  declare  that  in  this  ent^'ric-fever  case  of 
nearly  nine  weeks'  standing  no  typhoid  fever  bacillus  was  demonstrable 
in  the  mesenteric  glands  or  in  the  spleen,  and  in  this  respect  the 
experience  agrees  with  that  of  othei*  ob-crvers  who  failed  to  find  the 
typhoid  bacillus  in  the  later  stages  of  this  disease.  Whether  or  not  in 
this  case  the  perforation  of  the  bowel  was  due  to  the  procesMJS  of  the 
quasi-coli  bacillus  is  very  doubtful,  seeing  how  few  colonics  of  this 
organism  were  present  in  the  spleen  or  mesenteric  glands. 

In  view  of  the  above  series  of  observations,  the  occurrence  of  the 
typhoid  fever  bacillus  in  large  numbers  in  the  mesenteric  glands  and  the 
spleen,  during  the  second  or  thiid  week  of  the  disease,  becomes  an 
established  fact.  It  is  present  indeed  in  these  tissues  in  an  abundance 
which  is  very  striking,  a  very  large  number  of  colonies  of  this  bacillus 
being  obtainable  by  inoculating  the  nutrient  medium  with  only  a  minute 
particle  in  each  instance  of  the  tissues  in  (luestion.  Moreover,  excepting 
those  eases  in  which  in  addition  a  streptococcus  was  present  in  the  blood, 
the  typhoid  fever  bacillus  was  often  present  in  the  tissues  of  the  enteric- 
fever  patients  in  pure  culture.  These  facts  seem  very  slrongly  to  point  to 
the  conclusion  that  this  bacillus  stands  in  intimate  relation  to  the  disease 
itself;  as  wa.s  first  indicated  by  Eberth,  was  next  further  insisted  on  bv 
Gaffky,  and  is  now  accepted  by  most  bacteriologists.  And  if  regard  is 
had  to  the  circumstance  that  the  presence  in  the  mesenteric  glands  and 
spleen  of  an  abundance  of  this  one  particular  species  of  bacilluB  (or 
indeed  of  any  other  species),  is  not  found  in  any  other  condition  except 
enteric  fever,  the  inference  that  the  typlioi*!  fever  bacillus  is  in  effect  the 
vera  causa  of  that  particular  disease  obtains  all  but  complete  justification. 
It  might,  of  course,  be  urged  (and  I  myself  shareil  formerly  in  that 
opinion)  that  the  disorganisation  of  the  intestinal  wall  during  typhoid 
fever  being  considorabh*,  immigration  into  the  diseased  intestinal  wall 
(the  inflamed  and  ulcerated  IVyers  patches),  and  thence  into  the 
mesenteric  glands  and  spleen,  of  an  organism  that  is  admittedly  present 
in  the  contents  of  the  diseased  intestine,  would  be  favoured ;  and  that 
its  presence  in  these  tissues  should  be  considered  a  result  therefore 
rather  than  the  cause  of  the  fever  But  this  view  is,  I  think,  not  tenable 
for  the  following  reasons  : — 

(a.)  The  presence  of  the  typhoid  fever  bacillus  in  the  mesenteric 
glands  and  in  the  spleen  in  pure  cidtivation  is  demonstrable  as  early 
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(luring   the   sccoud  week   of  tlie   fever;   that   is  to   say,    before   any    App. B.N0.1, 
considerable  disorganisation  of  the  Pejer's  patches  has  taken  place.  on  the^lioioisT 

(b.)  In   the  later  stages  of   the  fever,  wh(?n  the  ulceration  in   the  ^^ Typhoid 
intestine  is  at  its  height,  the  number  of  the  typhoid  fever  bacilli   in  the  KicTn.'p.S.sf* 
mesenteric  glands  and  the  spleen,  according  to  all  accounts,  decreases, 
and  gradually  the  bacillus  altogether  disappears. 

(c.)  Few  of  the  other  bacteria  present  during  the  fever  in  the 
intestinal  contents  find  their  way  into,  or  are  abundantly  present  in, 
in  living  condition,  the  mesenteric  glands  or  the  spleen. 

With  reference  to  the  latter  consideration,  various  French  observers«, 
amongst  them  Rodet  and  Roux,  have  found  the  bacillus  coli  in  E>ome 
cases  of  typhoid  fever  present  in  the  intestinal  contents,  almost  in  pure 
culture.  Nevertheless  the  mesenteric  glands  and  the  spleen  in  such 
cases  do  not  contain  the  bacillus  coli,  but  the  typhoid  fever  bacillus. 
The  intestine  (the  ileum)  of  man,  bo  it  noted,  is  never  without  the 
bacillus  coli,*  and  there  is  no  difficulty  whatever  in  obtaining  it  in  a 
number  of  colonies  from  any  intestinal  contents  ;  but  the  bacillus  obtained 
from  the  mesenteric  glands  and  from  the  spleen,  during  the  second  and 
third  week  of  the  disease,  is  invariably  the  typhoid  fever  bacillus,  and 
not  the  bacillus  coli  ;  tJiough  during  the  second  and  third  week  of  a  case 
of  enteric  fever,  both  species  can  be  identified  without  difficulty  in  the 
contents  of  the  ileum  or  in  the  typhoid  stool. 

There  is  then  the  strongest  presumption,  short  of  actual  proof,  that 
this  particular  organism  called  the  typhoid  bacillus,  which  differs  essen- 
tially from  the  bacillus  coli,  stands  in  an  intimate  relation  to  the  diseise 
enteric  fever. 


In  bringing  this  paper  to  a  conclusion,  I  revert  to  the  physiulog'cal  Physiological 
effect   on  rodents  of   the  bacillus  of    typhoid  fever,  with   a  view    t<i  <?o"^i- elation*, 
indicating  the  true  significance  of  the  results  that  have  been  obtained  in 
this  respect. 

Observers   with  but   few    exceptions,    after  attempting    to   convey, 

either  by  typhoid  stools,  by  typhoid  organs,  or  by  cultivations  therefioui, 

typhoid  fever  to  the  lower  animals.    Lave  arrived  at    the   conclusion 

that  these  animals  ai*e  not  susceptible  to  this  disease.     Frainkel  and 

Simmons,  however,  have  maintained  that  by  injectin^ij  large  quantities 

(1-2  c.c.  and  more  of  broth  culture)  of  the  typliold  fever  Imcillus  into 

rabbits,    they  have  produced  in  them  an  acute  fatal  disease  in  which 

hypcriemia  and  swelling  of  the  Peyer's  glands  were  conspicuous  features'. 

So  too  numerous  other  observers  (as,  for  instance,  'W^yssokow  icz,  Beum(»r 

and  Peiper),   experimenting  on  various  rodents  (rabbits,  guinea-pigs. 

and  mice),  have  by  injection   of  large  doses  of  broth  culture  of  this 

bacilJus    produced   in   these  animals  acute  disease   and   death.      This 

disease  they  justly  consider  as  due  to  a  form  ot  s(»ptic{emia,  in  which 

conclusion  almost  all  experimenters  will  agree.     For,  by  injecting  sub- 

cutaneously  into  roderti*  large  doses  of  very  ditfcrent  micro-organisms, 

acute  disease  and  death — in  from  one  to  three  days — are  produced ;  the 

post-mortem  experiences  (very  similar  in  all  cuses)  being  those  tliat 

merely  indicate  septicaemic  i>oisoning : — as  for  instance,  congestion  of 

all  viscera  including  the  small  intestine,  occasionally  haemorrhages  in 

the  serous  membraucs,  the  spleen  slightly   or  distinctly  enlarged,  tho 

♦  See  Dr.  Cautley*8  report. 
E    76910.  A  A 
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.AFP.  B.^'0 1.  organism  injected  being  moreoTor  present  in  the  heart's  blood  and  in  all 
On  the  Ktic  lozy  organs.  Occasionally  in  these  circumstances,  but  not  iuTariablj,  Peyer's 
Svvii?"hv  r)r  ^landi*  *ire  prominent  and  injected.  The  main  condition  to  be  fulfiUefl 
Klein,' F.'ii.s.'      for  obtAiiiing  this  result  is,  be  it  observed,  that  large  doses  have  to  be 

used.  lu  another  report  in  this  volume  will  be  found  account  of  my 
experiments  with  the  vibrio  of  Fiukler,  the  bacillus  prodigiosus,  and 
the  bacillus  coli ;  aud  it  is  there  shown  that  infections  identical  with 
those  obtained  with'  the  typhoid  fever  bacilhis  are  produced  be  sub- 
cutan30us  injection  of  these  microbes  into  the  guinea-pig.  In  like 
manner,  the  results  obtained  by  the  intraperitoneal  injection  into  guinea- 
pigs  of  large  doses  of  the  bacillus  of  typhoid  fever  are  there  described, 
i'rom  which  it  will  be  seen  that  identicid  results  are  obtained  by  in- 
intraperitoneal  injection  of  the  vibrio  of  cholera,  the  vibrio  of  Finkler, 
the  Imoillus  prodigiosus,  and  the  bacillus  coli :  So  that  the  contention 
of  Houx  and  Rodet,  respecting  identity  of  bacillus  coli  aud  bacillus 
of  typhoid  fever,  merely  because  they  act  in  the  same  way  when  injoctetl 
intniperitoncully,  loses  its  importance,  the  results  being  in  no  sense 
spc'Ciiic. 

It  is  to  be  inferred  from  experiments  on  rodents  then  that  no 
specific  disease — i.^.,  a  disease  that  can  in  any  way  be  interprete<l  as 
coni|)tu'able  to  typhoid  fever,  or  that  can  in  any  way  be  considered  a5 
due  to  an  action  peculiar  to  the  bacillus  of  typhoid  fever— can  be  pro- 
duced in  those  animals  with  cultures  of  the  typhoid  fever  bacillus  ;  ami 
that  therefore  these  animals  not  being  susceptible  to  typhoid  fever, 
experimental  proof  that  the  typhoid  fever  bacillus  is  the  real  cause  of 
enteric  fover  in  man  cannot  yet  be  furnished. 
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ETIOLOGY  OF  ENTERIC  FEVER. 

PLATE  I. 

Fig.  1. 

Reproduced  from  a  photograph*  of  a  gelatine-plate  culture  of  hacillna 
colt.  The  large  colonies  arc  on  the  surface,  the  small  colonies  in  the 
^ipih  of  the  gelatine  (page  347). 

[Natural  size.] 

Fig.  2. 

Reproduced  from  a  photograph  of  an  "  Impression  Preparation  '*  of 
part  of  a  colony  of  hacillus  colt  (page  348). 

[Magnifying  power,  1,000.] 

Fig.  3. 

Reproduced  from  a  photograph  of  a  streah  cvUurc  in  gelatine  of  the 
streptococcus  of  Erysipelas^  derived  from  the  hearths  hlood,  Entenc  Fever, 
case  No.  11 ;  fatal  from  perforation  of  the  bowel  (page  352). 

[Natural  size.] 


[•  The  rcproductionH  of  tho  ])hotofn*ttphH  for  \\\\s  Volume  an'  hy  the  Autotype  Company.] 

The  microphotographs  are  by  Mr.  E.  C.  Boustield. 
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ETIOLOGY  OF  ENTERIC  FEVER. 

PLATE  II. 

Fig.  4. 

Reproduced  from  a  photograph  of  a  culture  on  the  SHrfac:  of  agar  of 
the  streptococcus  from  the  heart's  blood  of  Enteric  Fever,  case  No.  J  I* 
(page  352). 

[Natural  siza] 

Fig.  5. 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  the  heai't's 
blood  of  Enteric  Fever,  case  No.  11.  Blood  discs  are  depicted  along  with 
a  single  well-defined  sireptococcus  chain  (page  352). 

[Magnifying  power,  1,000.] 

Fig.  (). 

Reproduced  from  a  x>hotograph  of  a  cover.glaB.*^  specimen  of  the  above 
strejdococcua,  from  the  condensation  fluid  in  the  agar  tube  referred  to  in 
Fig.  1  (page  352). 

[Magnifying  power,  1,0<X>.] 
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ETIOLOGY  OF  ENTERIC  FEVER. 


PLATE  III. 

Fio.  7(a). 

Reproduced  from  a  photograph  of  a  cultnrc  on  agar  of  the  8trcptococcua 
from  the  heart's  blood  of  Enteric  Fever,  case  No.  II,  after  it  had  been 
removed  from  the  erysipelatous  ear  of  an  experimental  rabbit  (page  352). 

[NatuT'al  size.] 

Fig.  7{b). 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  the  above 
streptococcus  from  the  **  condensation  fluid  "  of  the  agar  culture  referred 
to  under  Fig.  4  (page  352). 

[Magnifying  power,  1,000.] 

Fig.  8. 

Reproduced  from  a  photograph  of  a  culture  on  the  surface  of  gelatine 
of  the  streptococcus  of  Erysipelas  from  the  heart's  blood  of  a  rabbit 
subcutaneously  injected  with  the  streptococcus  culture  referred  to  under 
Fig.  4  (page  352). 

[Natural  size.] 
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ETIOLOGY  OF  ENTERIC  FEVER. 

PLATE  IV. 

Fig.  9. 
Reproduced  from  a  photograph  of  a  pure  culture  on  the  BwrfacB  of 
gelatine  of  the  **  typhoid  bacillus."    The  culture  was  obtained  by  rablnng 
over  the  surface  of  the  gelatine  a  particle  of  fC^mese^iteric  gland  from  the 
body.    Enteric  Fever,  case  No.  11  (pageJ353). 

[Natural  size.] 

Fig.  10. 

Reproduced  from  a  photograph  of  a  similar  culture  of  the  "typhoid 
bacillus  "  derived  in  this  instance  from  the  spleeii  of  Enteric  Fever,  case 
No.  11  (page  363). 

[Natural  size.] 

Fig.  11. 

A  [similar  pure  culture  of  "  typhoid  bacillus  "j  from  the  spleen  of  a 
diflferent  case  of  Enteric  Fever  (page  353. 

[Natural  size.] 

Fig.  12. 

Reproduced  from  a  photograph  of  a  streak  sub-culture  on^the  surf  ace  of 
gelatine  of  the  **  typhoid  bacillus  "  of  Fig.  11. 

[Natural  size.] 
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ETIOLOGY  OF  ENTEKIC  FEVER. 

PLATE  V. 

Fig.  13. 

Bcproduced  from  a  photograph  of  a  stah-cuUiire  in  gelatine  of  tho 
**  typhoid  bacillus." 

[Magnifying  power,  2.] 

Fig.  U. 

Beproduced  from  a  photograph  of  a  ccyer-glass  specimen  of  hacillus 
coli,  derived  from  the  intestinal  mncas  of  a  mouae. 

[Magnifying  power,  1,000.] 

Fig.  15. 
Beprodnced  from  a  photograph  of  a  cover-glass  specimen  of  spleen  pulp 
from  Enteric  Fever,  case  No.  11.  Nuclei  of  the  spleen  tissue  are  depicted ; 
and  as  well  two  ''  typhoid  bacilli,"  which  show  polar  staining  (page  853). 

[Magnifying  power,  1,000.] 
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ETIOLOGY  OF  ENTERIC  FEVER. 

PLATE  VI. 

Fig.  16. 
Reproduced  from  a  photograph  of  a  section  through  the  si/lcn    of 
Enteric  Fever,  case  No.  11.    A  number  of  "  typhoid  bacilli "  ma-^scd 
together  aro  liere  seen  (page  353). 

[Magnifying  power,  1,000.] 

Fig.  17. 

Beproduced  from  a  photograph  of  a  section  through  a  mesenteric  glaud 
of  Enturio  Fever,  case  No.  11.  Numerous  streptococci  are  hero  seen 
(page  353). 

[Magnifying  power,  1,000.] 

Fig.  18. 

Beproduced  from  a  photograph  of  a  cover-glass  specimen  of  *Hjphoid 
bacilli." 

[Magnifying  power,  1,000.] 
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ETIOLOGY  OF  ENTERIC  FEVER. 

PLATE  VII. 

Fig.  19. 

Reproduced  from  a  photograph  of  a  cover-glass  specimon  from  an  agar 
cnltnre  of  the  *'  typhoid  bacillns."  The  culture  was  a  week  old,  and  con- 
tained numerous  dead  bacilli  which  are  indicated  by  empty  faintly  stained 

sheathes. 

[Magnifying  power,  1,000.] 

Fig.  20. 
Reproduced  from  a  photograph  of  an  "  impression  preparation  '*  of  a 
young  colony  of  the  *'  typhoid  bacillus  "  on  gelatiM  (page  348). 

[Magnifying  power,  1,000.] 

Fig.  21. 

Reproduced  from  a  photograph  of  a  very  young  colony  of  the  **  typhoid 

bacillus  "  (page  348). 

[Magnifying  power,  1,000.] 


l! 


Il 


!  1 


3C7 


^^«  2-  App.  B.  So,  2. 

On  the  Antagonisms  of  Microbes  ;  by  Dr.  Klein,  F.R.S.  SSiUms^o"**" 

In  former  reports  various  experiments  have  been  described  by  which  Dr.  Klein*,  p.r.8. 
it  was  shown  that  while  a  definite  antagonism  is  observed  between  ceitain 
different  pathogenic  microbes  injected  simultaneously  or  in  sequence 
into  the  living  animal,  there  exist  other  pathogenic  microbes  which 
is  not  exert  in  the  living  animal  any  such  antagonism.  I  have  during 
the  past  year  continued  these  observations,  testing,  one  against  another, 
species  of  microbes  which  in  their  morphological  and  cultural  characters 
are  so  far  related  that  they  belong  to  one  and  the  same  group  ;  namely, 
the  vibrio  of  cholera  and  the  vibrio  of  Finkler ;  the  bacillus  coli  and  the 
bacillus  of  typhoid  fever ;  and  the  pigment  producing  bacillus  prodigiosus 
and  staphylococcus  aureus. 

While  I  was  thus  employed  M.  Uaffkine  published  his  first  account  Pbotopla»ic 
of  his  anti-cholera  vaccination  ;  accordingly  since  the  experiments  which  *  * 

I  had  b^un  belonged  to  the  same  class  as  Haffkine's,  I  extended  mine 
so  as  to  cover  also  the  ground  traversed  by  him. 

jAs  a  preliminary  to  the  account  of  these  exi)eriments,  it  is  necessary 
to  mention  that  the  animals  used  by  Haffkine,  and  almost  all  those 
used  by  myself,  were  guinea-pigs ;  and  that  the  principal  experiments 
of  Hafilcine,  as  also  many  of  my  own,  were  intraperitoneal  injections  of 
the  microbes  per  se,  without  admixture  of  the  material  in  which  they 
had  been  grown. 

The  first  experiments  of  this  character  had  been  made  and  R.  Pfeiffer's 
published  by  R.  Pfeiffer.  This  observer  had  shown  (Zeitschr.  f.  Hy,- 
giene,  vol.  xi.,  3),  that  by  injection  into  the  peritoneal  cavity  of  the 
guinea-pig  of  large  masses  of  the  cholera  vibrios,  scraped  off  from  the 
surface  of  nutrient  agar  on  which  they  had  grown,  rapid  death  (in  24 
hours  or  less)  of  that  animal  is  produced  ;  death  being  due  to  intense  acute 
peritonitis.  This  result  was  achieved  by  Pfeiffer  equally  well  whether  the 
vibrios  were  injected  in  a  living  or  in  a  dead  condition.*  From  the  fact 
that  the  bacteria  alone  were  injected,  he  justly  concluded  that  their  pro- 
toplasm includes  a  substance  which  when  introduced  in  sufficiently  large 
doses  into  gninea-pigs  acts  thus  poisonously  on  them.  Pfeiffer  further 
found  that  by  injecting  after  the  same  methods,  the  vibrio  of  Finkler, 
or  the  vibrio  of  Metschnikoff,  instead  of  the  vibrio  of  cholera,  the  same 
fatal  results,  due  to  intense  acute  peritonitis,  are  produced  in  the 
guinea-pigs.  But  oddly  enough  Pfeiffer  attributes  the  fatal  peritonitis 
resulting  from  injection  of  the  cholera  vibrio,  to  what  he  calls  "  the 
primary  cholera  poison "  lodged  in  the  bodies  of  these  vibrios,  and 
attributes  the  fatal  peritonitis  caused  by  the  vibrios  of  Finkler  and  of 
Metschnikoff  to  a  '^  similar  "  poisonous  substance  lodged  in  the  proto- 
plasm of  these  organisms ;  whereas  the  conclusion  to  be  drawn  from 
his  comparative  experiments  would  seem  to  be  that  these  three  diffe* 

*  For  the  porpoce  of  killing  his  Tibrios  Pfeiffer  sabmitted  ihem  to  l>oiliDg,  drjing, 
chlorofonn,  ammonium  sulphate,  alcohol,  or  other  agents. 
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Apr.  B.  No.  2.    rout  species,   producing    as    thoy  did    the  same  results  on  injection, 
o  th  T"t  contain  the  same  poisonous  principle.     If  Pfeiffer  had  ehowii  by  ofher 

ffonijimsof  experiments  that  the  protoplasms  of  these  three  species,  though  each 

Dn  Kit^'  F  a  s  ^^  llieni  poisonous,  nevertheless  acted  differently  in  a  physiological  sense, 

lie  mipjht  have  spoken  of  their  possessing  "  similar"  poisonous  principle  ; 
and  he  would  also  have  been  at  liberty  to  have  spoken  of  a  primarr 
cliolera  poison  in  the  case  of  the  cholera  vibrio.  But,  as  has  been 
said,  all  his  experiments  showed  was  that  these  three  species  acted  in 
precisely  the  same  way  ;  so  that  if  there  be  a  "  primary  cholera  poison  " 
lo(lj;ed  in  the  cholera  vibrio,  there  must  be  a  "  primary  cholera  poison  " 
lodged  also  in  the  vibrio  of  Finkler,  and  similarly  in  the  vibrio  of 
Metschnikoff.  However  this  may  be,  it  is  clear  from  the  numerous 
experiments  made  by  PfeifPer,  that  these  three  species,  whether  alive 
or  dead,  include  in  their  substance  a  principle  which  when  intraperi- 
toneally  injected  into  the  guinea-pig  produces  acute  fatal  poxitonitii;. 
The  amount  injected  plays  however  a  most  important  part,  l)ecau8e 
unless  the  quantity  is  very  large,  no  fatal  result  is  produced,  or  at  any 
rate  iho  fatal  result  is  greatly  delayed :  small  doses  produce  only 
transitory  illness  and  the  animals  recover. 
Hftflkine's  A  method  similar  to  that  of  Pfeiffer  was  used  by  Haffkine.     Haffkine 

experiments.        grows  the  vibro  of  cholera  on  the  slanting  surface  of  nutrient   agar 

for  one  or  two  days  at  35°  C.  Uc  then  rubs  the  surface  growth  down 
into  sterile  beef  bouillon  and  injects  large  quantities  (one  to  two  test 
tubes)  of  this  mixture  into  the  peritoneal  cavity  of  the  guinea-pig.  The 
animals  so  operated  on  die  as  a  rule  within  21  hours,  the  post-mortem 
appearances  being  those  of  acute  intense  peritonitis.  There  is  in 
animals  so  dealt  with  more  or  less  copious  peritoneal  exudation  containing 
the  vibrios  in  a  living  state.  Now,  Haffkine  uses  this  peritoneal  exuda- 
tion, again  in  considerable  doses,  for  further  intniperitoneal  injection  into 
guinea-pigs;  and  with  the  result  that  the  animals  die  from  the  same 
acute  intense  peritonitis,  the  living  cholera  vibrios  being  found  moi'e  or 
less  abundantly  present  in  the  peritoneal  exudation.  By  further  transfer- 
ring this  exudation  through  a  succession  of  twenty  to  thirty  guinea-pigs, 
Haffkine  establishes  a  very  remarkable  intensification  of  the  virulence 
of  the  exudation,  inasmuch  ns  the  effect  produced  in  the  later  guinea- 
pigs  of  the  series  is  much  enhanced,  the  animals  succumbing  in  shorter 
and  shorter  periods,  the  maximum  intensity  being  reached  when  death  takes 
place  after  8  to  12  hours.  But  not  only  in  this  acceleration  of  the  fatal 
issue  does  the  exaltation  of  virulence  show  itself;  this  fatal  result  is 
obtained  with  much  smaller  doses  in  the  later  series  than  in  the  earlier. 
Moreover  the  increasing  exaltation  in  virulence  belongs  not  only  to  the 
peritoneal  exudation  of  the  gradually  extending  series  of  the  animals,  bat 
to  the  vibrios  themselves  ;  for  Haffkine  finds  that  the  maximum  virulence 
of  the  exudation  having  been  reached  (as  tested  by  the  greatest  rapidity 
of  the  fatal  issue),  cultivation  of  the  vibrios  of  such  exudation  on  agar 
produces  crops  which  possess  the  same  exalted  vinilence,  inasmuch  as  rf 
such  a  culture  a  fraction  dV-^V  ^^  ^^^®  growth)  acts  as  virulently 
as  10  or  30  times  that  amount  of  the  original  agar  growth  that  was 
used  to  start  the  series.  These  cultures  of  exalted  virulence,  "  vinu 
fort,'^  do  not,  however,  retain  their  full  power  either  for  an  uulimited 
time  or  for  an  unlimited  number  of  subcultures.  On  the  contrary  they 
soon  begin  to  lose  their  exalted  virulence,  though  by  a  renewed  trans- 
mission through  one  or  two  guinea-pigs,  and  by  making  fresh  cuUares  on 
agar  of  the  peritoneal  exudation  of  these  guinea-pigs,  the  ''  virtu  fart  *^ 
can  again  readily  be  obtained. 

ri  do  not  here  enter  into  a  discussion  of  Hafflcine's  conteDiion  that 
the  condition  produced    in    the    guinea-pig,  by  these  intraperitoo«d 
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injections  of  tlie  cbolcm  vibrio,  is  comparable  to  Asiatic  cholera.     Later     App.  b.  No.  ?. 
on  I  refer  to  this  in  detail.     But  in  passing  I  wish  to  note  that  the  o„ theAnta- 
symptoms  of  the  disease  thus  induced  in  guinea-pig?,  and  the  post-  ?}'."'*Y'^/i 
mortem  appearances  observed  in  them,  do  not  suggest  cholera  Asiatica.  ur.  Klein,  f!r.S. 
Moreover,  as  will  presently  be  seen,  the  identical  disease,  and  the  same 
post-mortem  appearance*?,  arc   producible  by  a  number   of  other  and 
totally  different  species  of  bacteria.] 

These  experimental  results  obtained  by  Ilaffkine  form  the  basis  for 
the  anti-cholera  inoculations  practised  by  him.  He  inoculates  guinea- 
pigs  subcutaneously  witli  small  doses  of  his  virus  fort,  either  in  its 
purity  (that  is  direct  from  a  culture),  or  after  adding  phenol  so  as  to 
attenuate  its  virulence.  As  a  rule,  in  his  later  expcjriments,  as  described 
by  Professor  AVright  and  Dr.  Bruce  ("British  Medical  Journal," 
February  4th,  1893),  llaffkine  uses  for  a  first  subcutaneous  inoculation 
of  the  guinea-pig  (first  vaccine),  the  virus  fort  attenuated  by  phenol, 
and  afterwards  inoculates  it  with  his  second  vaccine,  which  is  either 
the  virus  fort  pure,  or  the  same  only  slightly  cjarbolised.  The  sub- 
cutaneous injoction  of  the  attenuated  virus  fort  into  the  guinea-pig 
produces  a  local  and  general  disturbance.  'J'he  latter  shows  itself  in 
a  rise  of  temperature,  while  the  former  is  manifested  by  development 
of  a  swelling  which  is  at  first  (in  2-3  days)  soft,  then  gradually 
diminishes  in  size  and  becomes  firmer,  and  as  a  rule  leads  later  on  to  a 
necrosis  of  the  skin  in  the  region  of  the  inoculation,  which  ultimately 
completely  heals.  The  second  injection  is  practised  a  few  days  after 
the  first ;  and  thereafter,  if  the  animal  is  withm  a  further  few  days 
inoculated  intraperitoneolly  with  doses  of  the  virus  fort  (which  infallibly 
kills  normal  guinea-pigs  within  about  12  hours),  it  is  found  that 
the  animal  remains  alive.  These  are  in  the  main  the  principal  experiments 
on  which  Ilotfkine  bases  his  anti-cholera  vaccination. 

The  experiments  made  by  me  in  this  direction  I  now  proceed  to 
describe. 

I. — Intiupkritoxeal  Injection  into  Guinea-pigs  of  the  Cuolera 

Vibrio. 

Cultures  of  the  cholera  vibrio  were  obtained  from  a  case  of  cholera  Recent 
that  was  admitted  to  St.  Bartholomew's   Hospital  towards  the  end  of  "P*^"™®"**' 
August   1892.     The  patient   had,   with  his  daughter,  recently  arrived 
from  ,Hamburg,    and  on   arrival  in  London   both  had   sickened    with 
suspicious  symptoms,  so  that  the  Medical  Officer  of  Health  had  them 
transferred  to  the   hospital.      The   girl  showed  typical  symptoms  of 
Asiatic  cholera,   but   recovered.     The   father  died,  but  his  symptoms 
were   not   typical.      On   post-mortem    examination    the   intestine   did 
not  show  the   charncteristic   appearances   of   Asiatic  cholera.     Xever 
theless  it  contained  foe3al  matter  from  which    Dr.  Cautley  .succeeded 
in   obtaining   cultures   of    the   characteristic   Koch's   cholera   bacillus. 
Subcultures   ot*  this    l)acillus  were   carried   on   for  a   few  generations 
in   gelatine,   niid   from    these  agar    cultures   were  ina<le  that  served 
for  the  intniperitoneal  injection  of  guinea-pigs. 

Injection  of  livim/  Cholera  Vibrios. — A   platinum  loop  dipped   pre-  livin?  cholem 
viously   in   a    gelatine  culture    of  the  bacillus  was   rubbed  over  the  fntrwiri-^^^ 
slanting  surface    (6   centimeters   by   2   centimeters)    of  the   solidified  tonoaily; 
agar,   which  was   then  placed  in  the  incubator  and   kept  there  at  a 
temperature  of  37°  C.  for  48  hours.    The  growth  covering  the  whole 
surface  of  the  ag!ir    was  now  removed  by  means  of  the  sterile  plati- 
num loop  nod  rubbed  down  in  a  test  tube  with  6  c.c.  of  sterile  beef 
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Apr.  B.  No.  2.  brotb.  Tbis  formed  a  turbid  mixture,  with  many  flocculi,  which  was 
On  the'Anta.  poured  off  iiito  a  sterile  wat<;h-glass  and  used  for  the  iiitraperitoQe:il 
|om8insor^  injection.  From  ^-^  of  tbis  broth  mixture  (i.e.,  1-2*5  c.c.)  was  found 
Drf  Kie^i!  FJl.s.  sufficient  to  produce  fatal  result.     It  was  drawn  up  into  a  sterilised 

Pravaz  syringe,  and,  the  animal  having  been  placed  under  chlorofonn- 
etlier   narcosis,    the   injection    was    performed    through    the   anterior 
abdominal  wall.     By  making  the  middle  of  the  abdomen  a  little  tight 
(an  assistant  placin;jj  one  hand  on  the  chest,  the  other  across  the  groins) 
the   injection   is   successfully    i)erformed    without    risk    and   without 
difficulty.     A  few  liours  (4-8)  after  the  injection   the  animals  show 
distinct  signs  of  illness;  they  become  quiet,  huddle  themselves  up  in 
a   corner   of   their  cages,   and  cease    to   feed;    their   temperature  is 
lowered.     After  about  8-12  hours  this  condition  is  more  pronouncetl ; 
they  are  now  unwilling  to  walk,  and  if  they  attempt  this,  are  shaky 
and  unsteady.     As  a  rule  the  animals  are  found  dead  next  mornincr. 
that  is  within  20  to  24  hours.     Using   ^   or  more  of   the   scrapings 
from   a   culture  tube,  the  result  is  uniformly  fatal;  less  than   ^  but 
more  than  I  of  a  tube  produces  generally,  though  not  invariably,  u  fatal 
result.     Less  tlian  ^  of  the  scrapings  from  a  tube  as  a  rule  produces 
only  a  transitory  ilhiess,  the  animals  recover  after  a  day  or  two.     The 
post-mortem    examination    shows    the    following     appearances : — ^The 
jjeritoHCum  covering  the  anterior   abdominal  wall  is  greatly  congested; 
this  congestion  sometimes  extends  into  the  abdominal  muscles,  and  is 
then   associated   with   bmmorrhages   from    tlie   minute   vessels.       The 
omentum  with  the  serous  covering  of  the  intestines  is  in  most  cases 
congested,    but   in    some    1  have   seen  tlic    serous   coat   of   the   small 
intestine  rather  pale  ;  that  of  the  stomach  is,  however,  always  intensely 
and  ccnspicuonsly  congested.     The  most  pronounced  general  congestion 
of  the   peritoneum,    associated    with    haemorrhage,   is  noticed    in   the 
animals  injected  with  HartTcine's  virus  fort  (see  below),  the  peritoneum 
of  the  abdominal  wall    and   the   muscle   itself  being  of   deep   purple 
colour.     The  serous  covering  of  the  liver  and  the  omentum  are  covered 
with  greyish  membranes;  sometimes   in  n   thick   layer,  at  other  times 
only  a  few  Hakes.     The   small    intestine  is   either  fuirly   contracted  or 
it  is   more   or    less    disleruled    by  muco-sanguineous    contents,   which 
only   ill    a    few   instances    are    more    or    less    of   a    fluid    character* 
[Beyond  question  tlierefore  the  condition  of  the  small  intestine  is  hy  no 
means   of   a   uniform  character.     It  cerrainly   is   not   of  a   natui'e  to 
justify  Mr.  U.ankin  ("  British  Medical  Journal,"  1892),  when  speaking 
of  Haffkine's  results,  ii:  sjiying  that  the  condition  of  the  intestine  is 
characteristic  of  Choleia  Asiatica.     From  niv  own  extensive  obsoiTa- 
tions  1  should  say  that  if  the  condition  of  any  organ  of  such  a  guinoa- 
pig  is  indciinite  as  regards  indication  of  Cholera   Asiatica  it  is  that  of 
the  intestine.  Moreover,  1  learn  Iroiu  Mr.  llaiTkine  himself  that  the  alcove 
statement  of  llankin  is  not  justified  by  Haffkine's  own  observations. 
A  distended  condition  of  the  intestine  with  more  or  less  fluid  or  viscid 
Siin^^uineous  contents,  does  no  doubt  occur  in  a  certain  per-centage  of 
cases;   but  in  a  good  number  it  is  not  present,  and,  as  I  shall  presently 
show,  the  assumed  choleraic  condition  of  intestine  results  when  the 
intniperitoneal  injection  is  made  with  organisms  other  than  the  cholera 
microbe.]  The  cavity  of  t/ic peritoneum  contains  turbid  slightly, or  much, 
blood-tinged  exudation,  in  which  there  are  few  or  many  flakes  of  greyish 
lymph.     Xevertheloss  in  the  cavity  of  the  i>eritoneum  there  is  always 
turbid  exudation  after  injection  of  the  cholera  microbe  ;  all  gradationa 
occur  from  a  small  amount  of  a  viscid  nature  up  to  copious  (10  cc  or 
more)  blood-tinged  fluid.    I  find  that  as  a  rule  the  sooner  the  animal  dies 
I  the  less  likely  is  the  exudation  to  be  copious ;  if  death  occurs  not  earlier 
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than  after  20  hours  it  is  as  a  rale  copious.  HaffTcine  states  that  the  less  Apr.  B.  No.  2. 
copious  the  exudation  the  more  crowded  will  it  be  found  witli  the  on  tiu'Anta- 
cholera  vibrios  used  for  the  injection.  My  observations  do  not,  however,  sronisms  of 
bear  this  out ;  the  most  copious  exudation  is  sometimes  densely  iJr!  Ku'hn  f'!r^. 
packed  with  the  mobile  vibrios,  as  is  proved  by  cover-glrjss  specimens  and 
by  cultivation.  Figs.  22, 23,  and  24,  Plate  YIII.,  and  Fig.  26,  Plato  IX. 
show  the  condition  of  things  in  such  copious  exudations.  Nor  do  I  find, 
as  Haffkine  indicates,  that  small  guinea-pigs  more  often  contain 
copious  exudation  and  full-grown  guinea-pigs  less  copious  exudation 
in  their  perifoneums ;  for  I  have  repeatedly  made  the  injection 
simultaneously,  using  the  same  quantities  in  one  full-grown  and 
in  one  small  guinea-pig,  and  have  not  found  such  a  difTerence ; 
both  had  very  copious  exudation  densely  crowded  Avith  the  vibrios. 
Moreover,  transferring  such  peritoneal  exudation  indiscriminately 
to  large  or  to  small  animals,  the  result  wsis  again  the  same  in  both.  The 
blood  taken  from  the  heart  contains  the  microbes ;  cover-glass  speci- 
mens, better  still  culture  experiments,  prove  this  conclusively.  Using 
for  a  gelatine  plate  cultivation  a  drop  of  the  heart's  blood,  an  abun- 
dance of  colonies  of  the  cholera  vibrio  are  as  a  nde  obtained  ;  not  so 
numerously  indeed  as  from  the  i)critoneal  exudation,  for  this  y  crowded 
with  them,  but  sufficiently  nunierous  to  say  that  the  blood  contains  the 
microbes  fairly  abundantly.  Amongst  the  very  large  number  of  experi- 
ments (intraperitoneal  injections)  that  I  have  made  both  with  the  cholera 
bacillus,  with  the  peritoneal  exudation  of  guinea-pigs  dead  after  such 
injections,  and  with  cultivations  corresponding  to  llaifl'kine's  virus  fort^ 
I  do  not  think  that  the  vilnios  have  been  absent  from  cultivations  of 
the  blood  more  than  once ;  and  it  would  have  been  certainly  remark- 
able to  find  the  microbes  absent  from  the  blood  in  anything  like  a 
considerable  per-centage  of  cases,  considering  that  they  are  so  abun- 
dantly present  and  multiply  so  readily  in  the  peritoneal  cavity,  and 
that  there  is  no  reason  why  they  should  not,  like  any  other  materials, 
be  easily  absorbed  from  the  peritoneal  cavity. 

In  these  animals  into  whose  peritoneal  cavities  the  cholera  bacillus  physiolopirai 
has  been  injected,  we  have  a  condition  of  things — intense  acute  '^****'« 
peritonitis,  the  microbes  injected  being  abundantlj^  present  in  the 
peritoneal  exudation  and  fairly  abundant  in  the  h«\'irt's  blood — which 
does  not  present  any  features  characteristic  of  Cholera  Asiatica.  Nor 
do  the  symptoms  of  the  disease  during  life  indicate  any  specific  illness. 
Moreover,  as  we  shall  sec  presently,  the  same  symptoms  and  the  same 
post-mortem  appearances  occur  in  guinea-pigs  which  have  been  intra- 
peritcueally  injected  with  microbes  other  than  the  cholera  vibrio. 
Whatever  therefore  the  exact  relation  of  the  cholera  vibiio  to  Asiatic 
cholera,  the  result  of  the  intraperitoneal  injection  of  it  in  large  amount 
into  the  guinea-pig  certainly  affords  no  proof  that  this  vibrio  stands  in  a 
causal  relation  to  Asiatic  cholera.  It  only  proves  that  by  such  methods 
an  acute  intense  peritonitis  with  a  general  infection  of  the  blood  by 
the  microbe  is  produced ;  a  result  not  of  specific  character,  but  apper- 
taining to  a  vai'iety  of  other  microbes,  some  of  which  have  no  relation 
T^'hatever  to  disease  in  man. 

Certain  interesting  i)oints  arise  in  connexion  with  the  morphology  of 
the  cholera  vibrio  passed  through  the  guinea-pig  in  the  above  experi- 
m(;uts  which  need  to  be  referred  to : — Not  only  are  the  vibrios  in  the 
peritoneal  exudation  of  the  ginea-pig  as  a  rule  extremely  minute,  some- 
times conspicuously  shorter  than  those  of  the  original  cholera  cultivation ; 
but  in  addition  they  are  less  curved  when  taken  from  a  culture  made  of 
such  peritoneal  exudation.    Both  in  gelatine  and  in  agar  cultiire&  q^^m^ 
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App.  b.  No.  2.  exudation,  the  vibrios  appear  so  little  curved^thnt  on  coui])flnng  them  with 
On  tho"Anta.  ^  typical  cliolera  cultivation  it  might  at  first  be  thought  that  tliey  were 
gonismsof  not  cholera  vibrios  at  all;  but  on  closer  examination  with  a  high  power, 

i)r.^Kidni  f!r.s.  ^"®  ®^  anothci*  bacillus  is  found  that  exhibits  distinctly  a  commn-shape. 

Figs.  25  and  27,  Plate  IX.,  represent  impression  preparations  of  pure 
colonics  of  the  vibrio  from  the  peritoneal  exudation,  and  it  will  be 
observed  that  the  great  majority  of  the  microbes  constituting  these 
colonies  appejir  anything  but  vibrios.  Yet  there  can  be  no  doubt  what- 
ever about  their  being  so,  for  on  making' plate  cultivations  every  colony 
presented  all  the  characters  of  typical  cholera  vibrios.  And  further, 
on  establishing  a  series  of  subcultures  of  the  organisms  in  gelatine 
plates  for  two  or  three  generations,  they  jigaiii  assumed  lK)th  their  typical 
length  and  their  typical  curved  shape.  In  a  few  instances  only  have 
I  noticed  that  the  vibrios  in  the  peritoneal  fluid  are  considerably  thicker 
and  beautifully  curved,  and  of  such  a  case  Figs.  23  and  24,  Plate  VIII., 
are  illustrative. 

Injectio7i    of  dead   Cholera    Vibrios. — The    di.<%easo    and   the   post- 
mortem appearances  observed  in  the  preceding  experiments  ai^e  pro<lucible 
in  the  guinea-pig,  if  instead  of  using  scrapings  of  living  cultures  these 
scrapings  are    sterilised   previous    to    injection   into   the    peritoneum. 
Pfeiffer  (/.c.)  has  noticed  also  this  action  of  sterilised  cholera  cultures, 
and  on  account  of  tht3  fact  that  only  the  bacilli   themselves  (not  their 
chemical  products)  are  injected,  he  rightly  concludes  that  the  substance 
which  produces  this  poisonous  action  must  be  lodged  within   the  bacilli 
themselves.     In  my  own  experiments,  as  also   in   those   of  Haifkine, 
the  bacilli  themselves  were  used  for  the  injection.     And  in  the  experi- 
ments  with   sterilised   cultures    now   under  consideration,   the  liacilli 
themselves,  killed  before  they  were   injected,  produced  in   guinea-pigs 
exactly   the  same  disease  as  the  living  microbes  ;  the  only  diflTercnce 
that  1  can  notice,  and  to  this  I  shall  presently  return,  being  that  the 
sterilised  scrapings,  in  order  to  produce  on  intraperitoneal  injection  the 
fatal  result,  must  be  injected  in  somewhat  larger  doses  than  the  living 
microbe. 

In  proceeding  to  netual  experiment,  an  agar  culture  on  the  slanting 
surface  of  which  the  vibrios  have  been  growing  is,  as  l^efore,  used.  The 
growth,  having  been  scraped  off  from  the  whoh;  surface  of  the  agar,  is  dis- 
tributed, by  shaking,  in  5  c.c.  of  sterile  beef  broth.  This  is  then  pounxl  off 
into  a  sterile  test  tulw  which  is  exposed  to62°-65-  C.  for  1()-15  minuter. 
In  this  way  all  life  of  the  microbes  contained  in  the  scrai)ings  is  destroyed; 
no  living  subculture  can  be  miulo  from  them.  If  of  such  a  steriliseti 
mixture  Jth  of  the  test  tube  l)e  injected  peritoneally  into  a  guinea-pig, 
tlie  animal  will  be  found  to  show  only  transitory  illness;  as  a  rule  it  will 
have  nn^overed  again  after  a  day  or  two.  This  result  is  occasionally 
produced  when  a  larger  quantity,  as,  for  instance,  }^  of  a  test  tube  is  used, 
though  the  probabilities  are  that  the  animal  succumbs  in  24  to  36  hours. 
In  order  therefore  to  produce  with  certainty  a  quickly  fatal  result^  it  is 
necessary  to  use  of  the  sterilised  culture  at  least  ^  of  the  growth. 

The  Bymptomsaud  course  of  the  disease  and  the  pathological  appearances 
produced  in  the  guinea-pig  after  the  intraperitoneal  injection  of  % 
fatal  dose  of  sterilised  cholera  microbes,  are  in  every  respect  identical 
with  those  described  in  regard  of  the  living  microbes,  with  the  exception, 
of  course,  that  the  peritoneal  exudation  and  the  heart's  blood  arc  fouDd 
free  of  the  vibrio.  The  important  question  therefore  arises  from  these 
experiments : — How  is  it  that,  in  equal  amount,  the  living  microbe  acts 
more  virulently  than  the  sterilised  one  ?  There  can  be  no  questioa 
that  in  all  these  experiments  the  bacilli  themselves  were  injectedi  not 
their  chemical  products  in  the  culture  medium.    The  growth,  consisting 
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of  the  microbes  only,  or  chiefly,  bad  been  scraped  off  from  the  cult nro    App.  b.  No.  2. 

medium  without  removing  any  of  the  nutritive  medium  itself;  it  (the  OnthcAntiu 

growth)  was  then  distributed  in  sterile  bouillon,  and  this  mixture  was  ^JJ^^jJJg^f  1,^ 

injected.     Consequently  any  poisonous  action  produced  by  the  injection  i>r.  Klein,  F.ILS. 

of  this  mixture  must  be  ascribed  to  the  microl)es  themselves,  whether 

living  or  dead ;  and  therefore  the   bodies   of  the   bacilli  per  se  must 

contain  the  poisonous  matter.     As  to  the  reason  for  the  difference  of 

dose  of  living  and  of  dead  microbes  required  to  produce  a  given  result, 

it  will  have   been  noticed   that  in    the   experiments   with   the   living 

vibrio,   the    microbes   multiply    to   a   oonsiderablc  degree   within   the 

peritoneal  cavity ;  for  it  has  been  shown  that  in  20  to  24  hours  the 

peritoneal  fluid  is  teeming  with  them.    But  when  the  sterilised  culture 

is  used  there  is,  of  course,  no  multiplication  of  the  bacilli  possible  in  the 

peritoneal  cavity,  for  no  living  microbes  were  injected.      It  bt^comes 

obvious    then  that    in    experiments  with   scrapings    from     the  living 

culture,  the  original  dose  (i.e.,  that  used  for  injection)  of  the  intracellular 

poison  requiretl  for  a  fatal  result  need  not  be  so  great  as  in  experiments 

with    sterilised    scrapings ;    for    the    bacilli   introduced   in    a    living 

state    can    multiply   within  the  peritoneal  CAvity,  and  so  supplement 

the  dose  of  the  intracellular  poison  originally  introduced  till  it  reaches 

the  fatal  amount.     There  is  also  another  reason  why  the  dose  of  living 

culture  injected  need  not  be  so  great  as  that  of  the  sterilised  culture. 

It  has  to  do  with  the  chemical  substances  (poisonous)  pro(luce<l  by  the 

living  bacilli  while  growing  and  multiplying  within  the  peritoneal  fluid. 

We   know   indeed   from   the  observations   of  many  previous   workers 

(Von    Ermengen,   Hueppe,    MacLeod   Mills    and    others)    that    the 

cholera  vibrios  growing  in  animal  substances  and  in  the  fluids  of  the 

body  produce  virulent  chemical  substances. 


II. — Subcutaneous  Injection  of  the  Cholera  Vibrio. 

Subcutaneous  injection  into  the  groin  of  a  guinea-pig  of  a  dose  of  ?"j*^*''**5Su 
scrapings  of  agar  culture  such  as  acts  fatally  intraperitoneally,  causes  cho^ vibrio; 
in  that  animal  a  general  but  transitory  illness^  The  experimental  ^^^^^k* 
animals  are  found  quiet  the  next  day  and  do  not  feed;  but  after  a 
farther  day  or  two  they  seem  quite  right  again.  The  local  effect  is» 
however,  more  definite,  inasmuch  as  a  soft  swelling  is  found  at  and 
about  the  seat  of  the  inoculation.  This  soft  swelling  enlarges  for  a 
few  days,  then  gradually  becomes  firmer  and  smaller,  and  either 
gradually  altogether  disappears  or  leads  to  a  necrosis  and  ulceration 
of  the  skin,  which  soon  completely  heals.  Both  the  general  effect 
and  the  local  tumour,  are  most  pronounced  if  the  injection  is  made 
into  the  muscles  of  the  anterior  abdominal  wall  instead  of  into  the 
subcutaneous  tissue  of  the  groin.  In  this  latter  case  the  local  soft  tumour 
18  Tery  pronounced  and  extensive,  and  though  in  a  few  days  it  has 
diminished  in  size  and  become  firmer,  it  generally  leads  to  necrosis 
and  ulceration  of  the  skin.  The  same  characteristic  results  are  obtained 
if  the  subcutaneous,  or  better  the  intermuscular  injection,  is  made  with 
the  peritoneal  exudation  from  an  animal  of  No.  I.  series  in  a  dose  that 
would  be  fiital  intraperitoneally. 

The  sterilised  scrapings  act,  when  subcataneously  injected,  in  the 
same  way  as  the  living  microbe;  and  as  in  the  case  of  the  intra- 
peritoneal  injections,  the  dose  of  the  sterilised  scrapings  in  snbcotaneoua 
injection  has  to  be  larger  than  that  of  the  living  microbe  in  order  to 
produce  a  like  degree  of  intensity  of  result. 
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App.B.yo.2.  -^^  g^Q  ^l^gj^  £pQj„  tl^jjgg  experiments  of  Series  II.  that  they  are 
OntfaeAnta.  identical  in  character  with  those  that  were  ohtidned  by  Haffkine  by 
So^JXsf  by       means  of  subcutaneous  injection  of  his  virus  fort. 

As  has  been  already  mentioned,  Pfeiffer  (Lc.)  produced  in  the  guinea- 
pig  by  intraperitoneal  iujeciiou  identical  results  with  the  vibrio  of 
cholera,  the  vibrio  of  Metschnikoif,  and  the  vibrio  of  Finkler  ;  and  I 
proceed  now  to  describe  the  results  obtained  by  me  with  the  following 
microbes : — 

other  microbes         (a.)  The  vibrio  of  Finkler 
■imilarly tested:         ),  ^  rr»i      u     -n  j-    • 

{b,)  The  bacillus  prodigiosus; 

(c.)  The  protons  vulgaris  ; 

(d.)  The  bacillus  coli; 

(e,)  The  bacillus  of  typhoid  fever ;  and 

(/.)  The  staphylococcus  aureus. 

In  all  my  experiments  with  these  species  inoculation  was  made  both 
intraperitoneally  and  subcutaneour'ly  of  different  guinea-pigs ;  and  in  all 
instances,  both  as  regjirds  the  mode  of  preparing  the  material  for 
injection  and  the  amount  of  the  living  or  s^terilised  materitd  used, 
procedure  was  exactly  the  same  as  in  my  experiments  witli  the  cholera 
vibrio.  It  is  not  necessary  then^fore  to  repeat  the  various  steps  which 
have  been  described  in  diitail  on  previous  pages. 

A, — Intraperitoneal  injection  of  living  Microbes  of  dijfferent  specits. 

SiuSSmk^tion  •  Injection  into  the  peritonoimi  of  the  guinea-pis;  of  \-\  of  the  scrapings 
*  from  a  culture  tube  of  any  one  of  the  above  organisms  is  followed 
by  the  same  general  disease  and  by  the  same  acute  intense  peritoniti?, 
with  dcatli  within  20-24  horns,  which  were  described  in  regard  of  the 
cholera  vibrio ;  any  essential  difference  in  the  nature  of  the  symptoms 
during  life  or  in  the  character  of  the  changes  present  at  the  post- 
mortem examination,  could  not  l)e  discerned. 

A  few  hours  after  the  injection  the  animals  are  quiet,  they  do  not  feed, 
they  huddle  themselves  up,  and  their  temperature  is  lowered.  As  time 
goes  on  their  conditions  becomes  worse,  motility  becomes  impaired,  they 
are  unwilling  to  walk,  and  are  shaky  and  unsteady.  As  a  rule  they  are 
found  dead  the  next  morning,  before  24  hours  arc  over.  On  post- 
mortem examinution  the  peritoneum  is  found  intensely  inflamed,  i.e., 
great  congestion  often  with  haemorrhage;  the  serous  covering  of  the 
stomach  is  deep  red;  the  liver  and  omentum  are  covered  with  more 
or  less  continuous  layers  of  grey  pseudo-membranes,  and  the  peri' 
tonettm  contains  more  or  less  eopions  turbid  fluid,  often  sanguineous 
exudation  containing  flocculi  of  lymph.  This  peritoneal  exudation 
is  crowded  with  the  microbes  injected,  as  is  shown  by  examination 
of  fresh  cover-glass  specimens*  and  by  culture.  The  heart's  blood  also 
contains  the  microbes  in  a  fair  number,  as  is  shown  by  culture  experiment. 
The  crowded  condition  of  ihe  peritoneal  exudation  with  the  microbes 
used  for  injection  is  well  ilhistrated  in  the  figures  above  referred  to. 

As  regards  this  exudation,  certain  morphological  differences  are  now 
and  again  noticeable  in  the  contained  organisms : — the  vibrio  of  P'^inkler, 
the  bacillus  prodigiosus,  the  bacillus  of  typhoid,  and  the  staphylococcus 
aureus.  These  morphological  points  are  as  follows  : — {a,)  As  is  shown 
in  fig.  28y  Plate  X.,  the  vibrio  of  Finkler  is  sometimes  found  to  exhibit  a 
peculiar  pointed  appearance  of  the  individual  commas,  though  this  is  not 
noticed  in  all  the  vibrios  from  the  same  exudation;  (6.)  the  typhoid 

*  S€e  Figt.  28,  29,  and  80,  Plate  X. ;  Fig.  88,  Plate  XI. ;  and  Figt.  34,  85,  and 
^  86,  Plata  XII. 
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fever  bacillus  of  the  peritoneal  exudation  of  the  guinea-pig,  compared    App.  b.  No.  2. 
with  the  bacillus  coli  from  the  same  locality,  is  markedly  more  cylindrical  On  the  Anta. 
and  longer,  and  shows  the  characteristic   bipolar  accumulation  of  its  ^jl^^lJ^^u, 
protoplasm  referred  to  in  my  report  on  typhoid  fever ;  (c.)  the  staphy-  Dr.  Klein!  fSeli 
lococcus  aureus  is  in  some  oases  found  crowded  within  the  leucocytes  (see 
fig.  36,  Plate  XII.),  though  also  under  these  conditions  many,  singly 
and  in  large  and  small  clusters,  are  found  free  in  the  fluid;  (d,)  the 
ba(;illus  prodigiosus  is  often  found  forming  chains,  some  of  them  com- 
posed of  six  or  eight  elements. 

And  just  as  was  the  case  in  the  experiments  with  the  cholera  microbes, 
so  also  with  these  other  microbes  the  condition  of  the  intestine  and  of 
the  peritoneal  exudation  is  liable  to  variation  in  different  instances. 
The  intestine  may  be  contracted,  or  it  may  be  relaxed  and  filled  with 
sanguineous  more  or  less  fluid  mucus ;  sometimes  the  injection  of  its 
serous  coat  is  slight,  sometimes  very  marked.  And  the  peritoneal 
exudation  may  or  may  not  bo  found  conspicuously  tinged  with  blood. 
A  further  important  point  is  that  not  all  these  species  act  with  the 
same  virulence,  although  the  symptoms  of  the  disease  and  the  patho- 
logical changes  are  of  the  same  nature ;  the  fatal  dose  required  and  the 
intensity  produced  by  a  like  dose,  are  not  the  same  in  all  species.  The 
bacillus  prodigiosus,  the  bacillus  coli,  and  the  bacillus  of  typhoid  fever 
act  in  these  respects  with  more  virulence  than  the  choleni  vibrio,  the 
vibrio  of  Finkler,  and  the  staphylococcus  aureus. 

But  an  important  point  in  regard  to  the  analogy  existing  between  the 
results  produced  by  the  intraperitoncMil  injection  of  these  microbes  and 
by  intniperitoneal  injection  of  ihc  cholera  vibrio,  is  the  fact  that  as  with 
the  latter  so  clso  with  the  former,  the  transmission  of  material  from 
peritoneum  to  pcM-itoiuMun  through  a  series  of  guinea-pigs  produces  a 
marked  increase  in  the  virulence  of  the  peritoneal  exudation.  This  is 
well  illustrated  in  the  series  of  er.periments  which  I  have  carried  out 
with  the  bacillus  coli  and  the  bacillus  of  typhoid  fever.  As  early  as 
after  two  transmissions  the  peritoneal  exudation  possesses  in  both  cases 
such  virulence  that  a  few  drops  of  it  injected  subciitaneously  may,  and 
does  often,  cause  a  fatal  effect ;  whereas  a  considerably  larger  dose  of 
the  original  scrapings  (J-?j  of  the  growth  in  a  culture  tube)  fails  to 
produce  more  than  a  local  tumour.  Also  the  vibrio  of  Finkler  trans- 
mitted similarly  through  a  few  guinea-pigs  produces  a  peritoneal  exuda- 
tion of  considemble  virulence ;  a  few  drops  of  this  injected  into  the 
muscle  of  the  anterior  abdominal  wall  pixnluces  a  big  tumour,  leading 
later  on  to  necrosis  and  ulceration  of  the  skin. 

[A  curious  result  was  obtaine<l  in  one  series  of  experiments  involving 
the  intra]>eritoneal  injection  of  bacillus  proiligiosus.  A  series  was 
started  by  injecting  a  guinea-pig — let  it  be  called  (n.) — intraperitoneally 
with  ^  of  the  scrapings  of  a  pure  culture  on  agar  of  the  bacillus 
prodigiosus.  The  animal  w.is  found  dead  next  morning,  within  20 
liours.  In  the  peritoneal  cavity  there  was  copious  turbid  sanguineous 
exudation  with  large  masses  of  grey  membranes  on  the  liver  and 
omentum.  As  in  other  instances,  cultivations  were  now  set  up  from 
the  peritoneal  exudation,  at  the  same  time  tliat  intraperitoneal  injection 
with  a  Pravaz  syringe  of  this  exudation  was  made  into  a  fresh  guinea- 
pig  (6.).  This  latter  animal  was  dead  within  16  hours  and  showed  the 
usual  post-mortem  appearances.  From  its  copious  peritoneal  sanguineous 
exudation  cultures  were  made,  and  a  fresh  guinea-pig  (c.)  injected  with 
the  peritoneal  fluid.  This  animal  died  with  the  usual  appearances 
within  16  hours,  and  from  its  turbid  sanguineous  peritoneal  exudation 
cultures  were  in  turn  made,  at  the  same  time  that  a  fresh  guinea-pig  (d.) 
was  injected  with  it.    From  this  again  the  same  procedure  ^c%&  ^^^^nr.^ 


376 

App.  b.  yo.  2.  mj(i  a  guinea  pig  (e.)  injected.  By  the  time  this  point  was  reached  the 
toiheAnta-  cultures  (all  on  agar)  made  from  guinea-pigs  (a.)  and  (6.)  showed  the 
\^^^\fy  curious  appearance  of  a  greyish-white  growth  amongst  a  pink  growth, 
»r.  Klein',  F.R^.  this  latter  being  of  course  the  bacillus  prodigiosns;  and  it  was  at  the 
same  time  noticed  that  whereas  in  the  cultures  made  from  the  exudation 
of  guinea-pig  (a.)  tlie  prudigiosus  growth  greatly  exceeded  (in  number 
of  colonies)  that  of  the  greyish-white  growth,  the  reverse  was  the  case 
in  the  cultures  from  the  peritoneal  exudation  of  guinea-pig  (6.).  And 
further,  on  examining  those  made  from  the  peritoneal  exudation  of 
guinea-pigs  (r.)  and  (d,)  this  disproportion  was  still  more  striking;  so 
much  so  that  in  the  cultures  of  the  peritoneal  fluid  of  guinea-pig  (d.)  there 
were  only  very  few  colonies  of  the  bacillus  prodigiosus,  the  main  growth 
being  the  greyish- white  colonies.  Finally  as  reganled  guinea-pig  (e.), 
neither  from  the  peritoneal  exudation  nor  from  the  blood  was  growth  of 
the  bacillus  prodigiosus  obtained ;  there  was  here  pure  cultivation  of  the 
greyish-white  growth  alone.  From  this  we  see  then  that  in  the  peritoneal 
exudation  of  giiinea-pig  (a.)  there  was  present  the  bacillus  prodigiosus 
intentionally  injected,  and  another  microbe  not  intentionally  injected; 
and  that  in  the  successive  series  of  guinea-pigs  used  in  transferring 
peritoneal  exudation  from  one  to  another  animal,  the  prodigiosus  bacillus 
was  gradually  ontcrowded  and  ultimately  suppressed ;  so  that  by  the 
fifth  generation  of  animals  the  bacillus  prodigiosus  had  completely 
di?api)eored.  Now  this  greyish-white  species  proved  itself  extremely 
virulent.  For  sul>cutaneous  injection  into  guinea-pigs  of  small  quantities 
of  a  pure  culture  from  a  few  drops  of  the  peritoneal  exudation  of 
guinea-pig  (e.),  caused  death  in  a  day  or  two  with  extensive  malodorous 
oedema  and  hflBmorrhage(as  much  as  is  found  in  true  malignant  ccdema 
of  Koch)  about  the  seat  of  inoculation,  great  congestion  of  the  viscera, 
with  sanguineous  pleural  pericardial  and  peritoneal  exudation.  The 
heart's  blood,  the  fluid  of  the  subcutaneous  oMlema,  and  the  various 
exudations  contained  at  the  same  time  the  microbe  very  abundantly. 
(Fig.  31,  Plate  XI.) 

Morphologically  the  organism  resembled  to  a  very  large  extent  the 
bacillus  coli.  Also  it  resembled  that  organism  to  a  large  extent  in 
culture.  But  as  regards  virulence  there  could  be  no  doubt  about  there 
existing  a  very  obvious  difference  between  the  two.  Dr.  Andrewes  in  his 
report  in  this  volume  gives  further  details  as  to  this  very  interesting 
microbe.  How  this  microbe  got  entrance  into  the  peritoneum  of  guinea- 
pig  {a) ;  whether  it  was  accidentally  introduced  from  outside,  or  whether 
it  got  into  the  peritoneum  from  the  alimentary  canal  of  this  animal,  I  am 
not  able  to  say.  The  latter  source  is  obviously  the  most  probable  ooe, 
since  the  prodigiosus  culture  used  at  starting  was  perfectly  pure,  and 
the  instruments  used  for  inoculation  were  reliably  sterile.  Further,  it  is 
likely  enough  that  this  motile  superadded  bacillus  got  into  the  peritoneal 
cavity,  either  through  a  prick  of  the  alimentary  canal  caused  by  the 
needle  of  the  syringe  used  for  the  intraperitoneal  injection,  or  through 
the  disorganised  wall  of  the  alimentary  canal  when  the  animal  bad 
become  some  time  ill  with  peritonitis  and  was  moribund.] 

B. — Intraperitoneal  injection  of  the  above  several  microbeSf  afUr 
subjection  to  6(f-62°  C.  for  10-15  minutes. 


This  produces  the  fame  result  as  the  living  microbe  ;  but  with 

difierence.  As  in  the  experiments  with  the  Tibrio  of  Koch  so  alao  hen 
the  amount  of  the  dead  organisms  has  to  be  somewhat  lareer  than  that 
of  the  living ;  bat  in  the  nature  of  the  illness  produoed  and  in  the 
poet-mortem  appearances,  there  is  no  difference. 
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C, — Subcutaneous  injection  of  the  dijff event  microbes.  App.  b.  No.  a. 

On  i\w  AntA- 

These  all  act   when  subcutaneoiisly  injected   in   the  txinie  waj    as  ijonismsof 
the  cholera  vibrio  under  like  conditions.     As  in  that  case,  injection  into  Sj^K^i  fSlS. 
the  muscle  of  the  anterior  abdominal  wall  produces  a  more  conspicuous 
swelling  than  that  into  the  subcutaneous  tissue  of  the  groin.     In  this 
series  of  experiments  also  the  virulence  of  the  bacillus  prodigiosus,  of 
bacillus  coll,  and  of  the  bacillus  of  typhoid  fever,  is  greater  than  that 
of  the  others ;  so  much  so  that  in  several  instances  the  subcutaneous  bywb^jutaiieoiM 
injection  of  half  the  scrapings  from  a  culture  tube  of  either  of  these  *"^  *^"* 
three  was  followed  by  such  severe  general  illness  that  death  supervened 
after  two  to  three  days.     And  smaller  amoimt,  such  as  J,  J,  or  ^  of  the 
scrapings  from  a  single  culture  tube,  is  sufficient  to  produce  a  very 
marked  general  and  local  disease. 

To  sum  up  at  this  stage  : — The  conclusion  that,  I  think,  can  be  justly  fjUS^^*™* 
drawn  from  these  experiments  is  that  the  bacteria  of  each  of  these  different 
species, — the  vibrio  of  cholera,  the  vibrio  of  Fink ler,  bacillus  prodigiosus, 
proteus  vulgaris,  bacillus  coli,  bacillus  of  typhoid  fever,  and  staphy- 
lococcus aureus, — contain  in  their  bodies  a  poisonous  substance  which, 
when  injected  in  sufficient  amount  into  the  peritoneum  of  the  guinea-pig, 
causes  a  malady  that  is,  for  all  these  species,  in  its  nature  and  result 
exactly  the  same.  So  also  by  subcutaneous  injection  of  the  guinea-pig 
with  these  microbes,  we  get  for  each  of  them  the  same  general  and 
the  same  local  disease ;  always  provided  that  the  bacteria  are  introduced 
in  sufficient  amount.  Be  it  observed  that  in  all  these  experiments  the 
bacteria  themselves,  minus  the  chemical  products  elaborated  by  them 
in  the  nutritive  media  (their  ptomaines,  toxines,  albumoses),  were  used 
for  the  injection.  The  microbes  were  grown  on  the  surface  of  solid  agar, 
scraped  off  from  this,  distributed  in  sterile  broth,  and  injected  either  in 
the  living  condition  or  after  having  been  sterilised.  It  follows,  therefoi-e, 
that  the  substance  or  substances  which  cause  the  discjise  and  pathological 
changes  witnessctl,  must  be  lodged  in,  or  be  part  and  parcel  of,  the  bodies 
of  the  bacteria;  and  for  this  reason  we  may  call  these  substances  iw-  Tiieintr»cellul» 
tracellular  poisons^  always  remembering  that  their  poisonous  nature 
manifests  itself  in  the  guinea-pig  only  when  injected  in  large  doses. 
Finally,  it  having  been  shown  that  the  changes  produced  in  the  guinea- 
pig  by  intraperitoneal  or  by  subcutaneous  injection  of  any  of  the  above 
species  are  of  the  same  kind,  we  must  conclude  that  the  intracellular 
poisonous  substance  in  all  these  species  is  of  the  sa^ne  nature. 

A  further  conclusion  that  I  think  roust  be  drawn  from  the  above  ?JJ*jJ^jJ*»*^ 
experiments  is,  that  the  view  of  Haffkine  and  his  followers  as  to  the 
specific  choleraic  nature  of  the  disease  induced  in  the  guinea-pig  by  the 
itUraperitoneal  injection  of  the  cholera  bacillus^  is  absolutely  untenable. 
For  apart  from  the  dissimilarity  from  cholera  Asiatica  of  the  disease — 
acute  intense  peritonitis — thus  produced,  there  is  this  striking  fact, 
namely,  that  exactly  the  same  disease  is  produced  by  the  same  methods 
with  any  one  of  the  above  enumerated  bacterial  species ;  and  since  neither 
tlie  bacillus  pi*odigiosus,  nor  the  vibrio  of  Finkler,  nor  the  staphylococcus 
aureus,  can  be  said  to  produce  cholera  in  the  guinea-pig,  the  identical 
condition  produced  in  the  guinea-pig  by  the  vibrio  of  cholera  is  not  to 
be  regarded  as  the  equivalent  of  cholera  Asiatica.  On  tlie  same  grounds 
the  views  of  Kodet  and  lioux  as  to  the  identity  of  the  bacillus  coli  and 
the  bacillus  of  typhoid  fever,  on  account  of  their  producing  the  same 
results  on  injection  into  the  guinea-pig  (a  subject  dealt  with  in  my  report 
in  this  Tolumc  on  the  Etiology  of  Typhoid  Fever),  must  be  regarded  as 
not  established.     Their  results  in  question  do  not  diff<£r  ^vcsai  NScw^Af^ 
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■  apf.  B.  Ko.  t.    produced  by  the  vibrio  of  Finkler  and  by  the  badllus  prodigioeaa,  two 
OatiieAnta-       species  as  widely  different  from  one  another  as  any  two  species  can  be. 

Sciinnsor 
iorobei}  by 
Or.  Klein,  Y.ILS, 

III. — ^Pbotective  Inoculations. 

*[jjjjg«*«  As  has  been  mentioned  in  the  introduction  to  this  report,  M.  Haffkine 

Airamit  cholera ;    by  oft  repeated  transmission  of  the  vibrio  of  cholera  from  peritoDenm 

to  peritoneum  of  the  guinea-pig,  obtains  ultimately  from  the  peritoneal 
exudation  cultures  which  possess  a  high  degree  of  virulence ;  so  much 
so  that  a  considerably  smaller  fraction  than  before  of  the  culture  scrapings 
produces  a  fatal  result  on  intraperitoneal  injection.  Of  such  a  cultore 
of  the  virus  fort  ^V?  or  even  ^.^  part  acts  as  virulently  as  a  ^  or  a  whole 
culture  scraping  of  the  original  material.  Now  on  s^ubctUaneous  injeedon 
into  guinea-pigs  of  repeated  small  amount  of  scrapings  from  a  culture 
of  the  virus  fort,  Haffkine  found  that  guinea-pigs  thus  dealt  with  prove 
refractory  against  the  intraperitoneal  injection  of  otherwise  fatal  doses 
of  tl:e  virus  fart.  He  concluded  that  by  such  preliminary  subcutaneous 
injections  of  this  virus  fort  a  '*  cholera-poison  firm  "  condition  can  be 
produced  in  the  guinea-pig.*  And  further  he  inferred  that  hj  subcu- 
taneous injection  of  this  virus  fort  into  human  beings  a  protection 
against  cholera  infection  might  possibly  be  effected.  Haffkine  accord- 
ingly inoculated  himself,  Eoux,  Hankin,  and  others  subcutaneously 
with  his  virus  fort,  and  caused  thereby  a  general  and  local  disturbance 
similar  in  nature  (except  the  local  necrosis  and  ulceration)  to  that 
observed  in  the  guinea-pig ;  and  he  proposes  to  carry  this  out  on  a 
large  scale  on  human  beings  with  a  view  to  establishing  in  them  t 
temporary  poison-firm  condition  against  cholera. 
eiMriments*^^"       Let  us  then  examine  by  mciins  of  my  own  experiments  the  facts  of 

the  case,  and  ascertain  how  fnr  the  inferences  of  Haffkine  are  or  are  not 
borne  out  by  these  facts. 


*  In  illustration  of  the  nature  of  Ilaflfkine's  experiments  I  quote  from  h  paper  bj 
Professors  Wripht  and  Bruce  published  in  the  "  British  Medical  Journal,"  Februarj  4, 
1893,  in  which  a  full  account  is  given  of  Haifkiue*s  modus  procedcndi  and  of  the 
results  obtained  by  him  on  the  guinea-pig  :— 

"Guinea-pig  1. — Vaccinated  with  carbolised  first  vaccine  on  January- 17,  1S93; 
vaccinated  with  carbolised  second  vaccine  on  January  20,  1893 ;  inoculated 
intraperitoneally  with  1-6  tube  of  exulted  virus  January  23,  1893.  Result:  Diedoi 
morning  of  January  25,  1893. 

"Guinea-pig  2. — Vaccinated  with  carbolised  first  vaccine  on  January  17,  1893; 
vaccinated  with  carbolised  second  vaccine  on  January  20,  1893 ;  inoculated 
intraperitoneally  with  1-8  tube  of  exalted  cholera  virus  on  January  23,  1898. 
Result :  Alive  and  thoroughly  recovered  from  cholera  inoculation  on  January  24, 
1893. 

*'  Guinea-pig  3. — Vaccinations  and  cholera  inoculation  exactly  the  same  as  in  the 
case  of  Guinea-pig  2.  Result :  Alive  and  thoroughly  recovered  from  the  effect  of 
cholera  inoculation  on  January  24,  1893. 

"  Control  Animals. 

**  Guinea-pig  4. — Received  an  intraperitoneal  injection  of  1-8  tube  of  exalted 
virus  on  .January  23,  1H!»3.     ftesult :  Dead  by  next  morning. 

*'  Guinea-|)ig  .'>. — Received  an  intraperitoneal  inoculation  of  1-16  tube  of  exalted 
chok-ra  virus  on  January  23,  1893.     Result:  Dead  by  next  morning. 

*•  Guinea-pig  6. — Received  an  intraperitoneal  inoculation  of  1-32  tube  of  exalted 
virus  on  January  23,  1893.     Dead  on  morning  of  January  25,  1893. 

"  It  will  be  ^een  tluU  in  this  experiment  the  lethal  dose  for  the  vaccinated  guinea^ 
pig  was  more  than  five  times  as  large  as  the  lethal  dose  for  the  uuvaccinated 
guinea-pig  (1-6  tube  as  compared  with  1-32  tube).  Further  it  will  be  seen  that 
almost  comideto  tolerance  had  been  cfitablished  by  these  vaccinations  for  four  timea 
the  lethal  dosr  of  cholera  virus  (1-8  tube  tolerated  by  the  vaccinated  giiiiMft»pigi 
as  compared  with  1-32  tube  lethal  for  the  unvaccinated  guinea-pig)," 
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A^f^Prdective  inoculatioti  by  intraperitoneal  injection  of  living         Afp.  B.No.2i 

Cholera  Microbe.  On  the  Anta. 

As  mentioned  in  the  first  of  mj  series  of  experiments  with  the  living  Hiorobtf  ;tar 
cholera  microbe,  the  intraperitoneal  injection  of  a  non-fatal  dose  (less  ^f'  ^^^^  IvBA 
than  \  of  the  scrapings  of  a  single  tube)  produces  a  Iransitorj  illness  ^i^T^frio; 
for  a  few  dajs,  after  which  the  animals  become  again  seemingly  all 
right.  If  these  animals  are  then  subjected  to  a  fresh  injection  with 
an  ordinarily  fatal  dose — as  tested  on  a  control  guinea-pig— -(say  J  or  ^ 
scrapings  of  a  culture  tube),  they  will  usually  be  found  refractory ; 
that  is  to  say,  they  show  a  temporary  general  illness — they  are  quiet 
and  do  not  feed  for  a  day — but  soon  are  all  right  again.  A  subsequent 
second  or  third  intraperitoneal  injection  of  otherwise  fatal  doses  leaves 
these  guinea-pigs  unharmed.  If,  however,  on  re-injection  of  a  larger 
dose  than  is  required  to  produce  a  fatal  result  in  a  control  guinea-pig, 
a  given  animal  succumbed  (as  som(*times  happened)  with  acute  intense 
peritonitiH,  it  was  found  that  the  peritoneal  exudation  did  not  necessarily 
contain  the  living  microbes.  This  was  ascertained  by  the  culture  test; 
sometimes  only  a  few,  in  other  cases  no  colonies  of  the  bacilli  could  be 
recovered  by  cultivation.  And  it  was  difficult  tP  understand  at  first  how, 
seeing  that  the  injection  proved  fatal,  the  multiplication  in  such  an  animal 
of  the  microbe  should  be  so  greatly  or  altogether  inhibited  as  is  the 
case.  Put  I  think  this  result  is  explicable  by  bearing  in  mind  that  within 
an  animal  injected  in  the  first  instance  with  a  non-fatal  dose  of  the  living 
microbe,  there  are  going  on  two  processes  at  one  and  the  same  time ; 
viz.  (e7.)  the  action  of  the  intracellular  poison  contained  in  the  bodies 
of  the  bacteria  injected,  plus  that  contained  in  the  bodies  of  the  bacteria 
multiplying  in  the  peritoneal  cavity ;  and  (6.)  the  action  of  the  chemical 
substances  resulting  from  the  metabolism  produced  by  the  microbe  in 
the  peritoneal  fiuid  of  the  experimental  animal.  If  these  two  substances 
are  different,  as  we  may  suppose  they  are,  then  the  action  of  this  second 
set  of  substances,  viz  ,  the  chemical  products  manufactured  in  the 
peritoneal  fluid,  would  be  the  \ery  action  by  which  the  multiplication 
of  the  same  microbe  would,  on  its  subsequent  re-injection,  be  likely  to 
be  inhibited.  By  inhibition  in  this  sense  indeed,  the  protective  inocula- 
tion to  be  obtained  by  means  of  the  toxines  of  specific  bacteria  has  so 
often  and  so  successfully  been  demonstrated  in  the  numerous  experi- 
ments. In  anthrax  it  has  been  shown  (Ilankin,  Sidney  Martin,  and 
others)  that  injection  of  the  chemical  substances  produced  by  the  anthrax 
bacilli  in  certain  albuminous  culture-media,  is  capable  of  protecting 
against  a  second  successful  inoculation  of  anthrax  bacilli ;  that  is  to  say, 
is  capable  of  rendering  the  animal  an  insusceptible  soil  for  the  growth  of 
the  anthrax  bacillus.  The  same  has  been  shown  for  tetanus^  for  septi- 
ciemia,  and  for  other  diseases.  And  accordingly  I  am  disposed  to  refer 
the  non-multiplication  of  the  cholera  vibrios  in  the  peritoneal  cavities  of 
guinea-pigs  injected  a  second  time  with  an  extra  dose  of  the  living 
cholera  microbe,  not  so  much  to  the  intracellular  poison  introduced  at 
the  first  injection,  as  to  the  toxine  resulting  from  the  life  processes 
of  the  cholera  vibrio  in  the  peritoneal  cavity  as  a  result  of  the  first 
injection. 

B, — Protective  inoculation  by  sterilised  scrapings  from  culture 

of  Cholera  Microbe, 

The  tolerance  acquired  by  a  guinea-pig  as  a  result  of  intraperitoneal  ^Mf*4  ^. 
injection  of  a  non-fatal  dose  of  living  cholera  microbes  holds  good  also  for  ^      * 

the  culture  scrapings  that  have  been  sterilised.     The  injection  of  this 
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App.  b. No.  2.  material  in  non-falal  dose  usually  protects  a  guinea-pig  against  a  second 
On  the  Anta-  injection  of  an  otlicrwise  fatal  dose  of  the  living  or  non-living  microbe, 
fg^^so/^j  In  the  cases  in  which  it  docs  not  thus  protect,  an  important  confirmation 
Dr.  Klein,  F*.R..s.  is  afforded  of  the  view  just  set  out  as  to  a  twofold  action  going  on  in  the 

animal  injected  the  flri;t  time  with  a  non-fatal  doso  of  living  culture, 
if  the  second  intrapeiiloneal  injection,  earned  out  with  an  extra  dose  of 
the  living  cholera  bacilli,  kills  the  animal  with  acute  intense  peritonitis^ 
the  peritoneal  exudation  ic  ill  be  found  crowded  with  the  living  bacilliy^^ 
shown  by  microscopic  specimens  and  by  culture  experiment.  Obviously 
therefore  the  first  injection  of  sterilised  culture  did  nothing  more  than 
introduce  into  the  guinea-pig  a  certain  amount  of  the  intracellular  poison; 
the  other  prone??,  viz.,  the  i)roduction  of  the  toxines  that  would  inhibit,, 
on  a  re-injection  of  living  inicrobes,  the  subicquent  multiplication  of  the 
microbes  in  the  animal,  liad  been  here  wanting. 


with  other 
■peciea  of 
microbca. 


C, —  Other  Species. 

Precisely  the  same  results  as  regards  protection  have  been  achievotf 
with  all  the  other  species  mentioned  on  page  374  ;  but  as  the  experiments 
about  to  be  recorded  were?  chiefly  carried  out  with  the  vibrio  of  Finkler, 
the  bacillus  prodigiosus,  the  bacillus  coli,  and  the  typhoid  bacillus,  what 
I  have  now  to  say  is  to  be  taken  as  especially  referring  to  these  species. 

Just  as  was  the  case  with  the  living  and  sterilised  vibrios  of  cholera, 
80  also  with  the  microbes  of  the  four  species  above  enumerated,  a  first 
intraperitoneal  injection  of  a  non-fatal  (but  sufficiently  large)  dose  of 
the  living  or  of  the  sterilised  microbes  of  any  one  of  them,  produces 
a  transitory  illness  in  the  guinea  pig ;  after  two  or  three  days  the 
animal  is  seeminirly  well  again.  If  now  a  second  intraperitoneal  injectioo 
of  the  Siune  species  is  made,  it  will  Ikj  found  that  unless  the  dose  is 
excessive  (that  is  so  long  as  the  dose  is  not  larger  than  just  suffices  to 
kill  a  control  guinea-pig),  the  animal  remains  alive ;  so  tliat  by  th« 
fii*st  injection  it  has  ae(iuired  a  tolerance  of  an  otherwise  fatal  second 
injection.  And  just  as  in  the  series  of  protective  experiments  with  the 
cholera  vibrio,  so  also  here,  a  lir>t  injection  of  a  non-fatal  dose  of  tliv 
lioing  microbes  rendered  the  annual  refractory  against  mulliplicatioci 
of  the  microbes  in  the  peritoneal  ('avity  as  a  result  of  a  second  injectioa 
w^ith  an  excess  of  X\w.  living  microbes.  As  before  too,  if  the  first 
injection  is  made  with  steriiiaed  microbes,  such  a  multiplication  was  not 
prevented.  So  that  all  these  microbes — the  vibrio  of  cholera,  the  vibrio 
of  Finkler,  the  bacillus  i)rodigiosus,  the  bacillus  coli,  and  the  bacillus  of 
typhoid  fever,  stand  on  exactly  the  same  footing  as  regards  the  effect 
upontheguinea-i)igby  a  first  injectionof  their  intracellular  substance. 

It  has  now  to  be  shown  thai  in  this  sense  each  protects  against  the 
others. 

D, — lieci'jjrocal  Protection. 

(a.)  By  peritoneal  injection. — A  remarkable  relation  existing  between 

the  different  species  enumerated  is  that,  not  only  does  a  first  intraperitoneal 

different  ioura's.  injection  of  a  non-fatal  dose  of  a  given  microbe  furnish  the  experimental 

animal  with  tolerance  of  a  second  intraperitoneal  injection  of  the 
same  microbe,  but  also  against  intraperitoneal  injection  of  any  one  of 
the  others.  A  consiilerabje  number  of  guinea-pigs  which  had  sorvived 
the  intraperitoneal  injection  of  a  non-fatal  dose  of  the  vibrio  of  Finkler^ 
of  the  bacillus  coli,  and  of  bacillus  prodigiosus  respectively,  were 
re-inoculated  by  me  per  jx^ritoncum  with  an  otherwise  fatal  dose  of  the 
cholera  vibrio  (some  of  them  repeatedly  with  a  fatal  dose  of  Haffkine's 
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virus  fort)  ;  but  they  all  survived.     This  reciprocal  protection  is  then    App.  b.  No.  2. 
further  strong  confirmation  that  th~e  intracellular  poison  of  all  these  OntheAnta- 
species  is  identicnl.     In  these  experiments  it  is  necessary  to  bear  in  SSJ^Ja^f  by 
mind  that,  whatever  the  microbe  of   experiment,  if  the  dose   of  the  Dr.  Klein)  P.E.8. 
intracellular   poison    of   the   first    injection    is  not   sufficiently  large, 
tolerance    against  a  second    injection   of  a  large  dose   of   the   intra- 
cellular poison  of  another  species  will  be  found  very  small  or  nil ;  the 
animal  will   succumb.     Preliminary  experiments  with  each  particular 
microbe  have  therefore  to  be  tried  to  ascertain  what  is  just  the  fatal 
dose,  so  that  by  this  the  amount  to  be  used  for  the  first  injection  may 
be  regulated.     It  is  further  necessary  to  bear  in  mintF  that  though  a 
reciprocal  protection  is  exerted  by  the  intracellular  poisons  of  the  different 
species,  this  is  not  necessarily  the  case  as  regards  the  chemical  substances 
manufactured  by  them  in  the  media  in  which  they  are  grown.     But  to 
this  subject  I  shall  have  to  recur  further  on. 

(b.)  By  subcutaneous  injection. — Equally  striking  results  are  obtained 
if  the  experimental  animals  are  first  subcutaneously  inoculated  on  several 
separate  occasions  with  a  large  dose  of  the  microbe  (taken  from  the 
surface  of  agar),  either  living  or  sterilised.  Such  a  proceeding  furnishes 
the  animals  with  tolerance  against  the  intraperitoneal  injection  of  other- 
wise fatal  doses  of  the  same  or  of  other  microbes.  In  this  sense  I  have 
experimented  with  a  considerable  number  of  animals,  and  can,  as  a 
result,  state  that  three  or  four  subcutaneous  injections  administered 
(according  to  the  general  condition  of  the  animal)  at  intervals  of 
one,  two,  or  three  days,  suffice  to  render  the  animal  tolerant  of  a 
subsequent  intraperitoneal  injection,  if  this  be  performed  not  earlier 
than  12  and  not  later  than  15  days.  For  each  such  antecedent  sub- 
cutaseous  injection  one-fifth  of  the  scrapings  of  an  agar  culture,  pre- 
viously sterilised,  is  used.  But  it  must  be  remembered  that  in  the 
case  of  bacillus  coli,  bacillus  of  typhoid  fever,  and  bacillus  prodigiosus, 
if  the  living  microbes  are  used,  less  than  one-fifth  has  to  be  injected, 
and  that  each  subsequent  subcutaneous  injection  must  be  suspended 
until  the  animal  appears  to  have  recovered  from  the  previous  injection. 

In  illustration  of  the  fact  that  not  only  are  animals  furnished  by 
such  repeated  subcutaneous  injection  of  a  given  species  with  tolerance 
of  the  intraperitoneal  injection  of  an  otherwise  fatal  dose  of  the  same 
species,  but  also  against  an  otherwise?  fatal  dose  of  any  of  the  other 
species,  I  supply  details  of  three  such  series  which  I  think  conclusively 
prove  this  proposition. 

(cf.)  Six  guinea-pigs  were  subcutaneously  injected  on  four  separate 
occasions  with  sterilised  (subjected  to  62^  C.  for  ten  minutes)  agar 
scrapings  of  the  vibrio  of  Finklcr.  One-fifth  of  the  usual  broth  mixture 
was  used  for  each  animal  on  the  1st,  3rd,  4th,  and  6th  day.  Twelve 
days  afler  the  last  subcutaneous  injection  they  were  each  injected 
intraperitoneally  with  Haffkine's  culture  of  the  ^^  virus  fort"  of  cholera, 
one-twelfth  of  the  scrapings  of  a  tube  of  this  being  used  for  each  animal. 
Two  control  guinea-pigs  injected  at  the  same  time  intraperitoneally  with 
one-twelfth  of  a  tube  of  this  same  "  virus  fort "  were  found  dead  the 
next  morning  (within  20  hours),  with  the  usual  post-mortem  appearances. 
But  of  the  six"Finkler"  guinea-pigs,  though  one  died  after  about  30 
hours,  five  remained  alive. 

(6.)  Four  guinea-pigs  were  each  subcutaneously  injected  with  steri-        . 
lised  scrapings  of  a  bacillus  prodigiosus  culture  on  four  separate  occa-         \ 
sions ;  one-fL^h  of  the  surface  of  an  agar  culture  being  used  for  each 
animal  on  the  Ist,  3rd,  4th,  and  6th  day.    Twelve  days  af^er  the  last 
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APF.B.NO.:!.  subcutaneous  injection  they  were  each  injected  iutraperitoneallj 
outheAnta.  ono-twclfth  of  Haffkiuc's  tube  of  the  same  "rirw  fort"  of  c 
icopismior  as  used  in  series  (A.).     All  remained  alive. 

i)r!^  Kiehi!  rLs?.      (<*•)  Four  guiuea-pigs  were  subculaneously  injected  on  tliree  occ 

with  one-fiflh  of  the  sterilised  scrapings  of  a  culture  of  daciilu 
They  were  thus  injected  on  the  first,  second,  and  fourth  day.  1 
days  after,  each  received  intraperitoneally  one-twelfth  of  a  Hafl 
tube  of  virus  fori  of  cholera.     All  i-emaiucd  alive. 

The  conclusion  to  be  drawn  from  these  three  experiments  ia,  I 
obvious,  viz.,  that  it  is  possible — just  as  in  Haffkine*8  comp] 
experiments — to  render  the  p;uinea-pig  tolerant  of  the  intrac 
cholera  poison,  even  if  the  hitter  be  administered  intraperi tones 
wlijit  would  otherwise  prove  a  fatal  dose,  by  previous  repeatec 
cutaneous  injections  of  the  intracellular  poi&on,  indifferently  ( 
vibrio  of  Finkler,  of  the  bucillus  coli,  or  of  the  bacillus  prodigiosus 
that  we  have  in  this  a  complete  coniirmation  of  mv  original  propc 
namely,  that  these  different  s^x^cies  contain  within  their  bacilli  oi 
the  same  poisonous  substance.* 

PhysioioKicai :  But  while  this  conclusion  is  justiOed,  does  it   follow   from 

coiisidenitions.     experiments,  or  from  those  of  Haifkine,  that  by  rendering  a  given  t 

tolenuit  of  the  intracellular  poison  of  a  particular  microbe,  this  ani 
at  the  sjuue  time  rendered  jilso  tolerant  of  the  toxins,  albumoses,  &c., 
such  microbe  is  apt  to  produce  in  culture  media  and  from  the  tiss 
its  ho&t  ?  I  think  not.  These  experiments  furnish,  I  maintain,  no  evi 
that  such  a  real  refractory  condition  is  their  result.  True,  Haffkiue 
tains  that  guinea-pigs  injected  subcutaneously  with  his  virus  fori  h 
tolenuit  not  only  of  the  intraperitoneal  injection  of  otherwise 
doses  of  the  cholera  microbe,  but  also  of  their  intra- intestinal 
duction : — atlmniistered  that  is  after  the  well-known  methoil  of  '. 
per  OS,  the  gastric  Huid  of  the  exi>erimental  animal  having  beec 
viously  neutralised  by  sodic-carbonate,  and  its  peritoneal  cavity  I 
also  ].»een  injected  with  tincture  of  opium.  I  am  unable  to  judge  c 
contention,  as  I  have  not  repeated  this  set  of  experiments.!  Hut 
have  on  other  occasions  maintained,  this  method  of  experimentatio 
no  claim  whatever  to  be  regarded  as  imitating  a  casual  infection 
cholt.'ia  such  as  occurs  in  the  human  subject.  Elsewhere  I  have  p* 
out  that  even  In  the  guinea-pig  this  method  of  Koch  yields 
negative  results  when  the  intraperitoneal  injection  of  the  tincti; 
opium  is  lell  out,  or  if  instead  of  tincture  a  watery  extract  of  0[»i 
used.  I  cannot  tlierefore, — assuming  Hall'kine's  contention  to  be  o 
as  to  the  refractory  state  of  his  guinea-pigs  against  the  intra-iute 
administration  of  the  cholera  culture,— admit  that  the  results  of 
kine's  experiments  with  his  protective  .sul»cutaneous  injections  j 
the  inference  that  sucli  subcutaneous  injections  of  the  human  s\ 
would  probably  protect  man  for  a  time  against  a  natural  infection 
cholera.  Hall'kine  after  all  uses  for  his  prott'ctive  inoculations  the 
^•ellular  poisr»n  only,  and  as  1  have  pointed  out  above,  such  a  prot* 
would,  looked  at  in  the  light  of  the  fa<*ts  I  have  adduceil,  hold 
oidy  against  a  certain  (juantity  of  dose  of  the  intracellular  poisor 

*  Whilir  tlioM;  hhi'i'ts  uro  passing  through  the  i>rcs.s  Sobernheim  r 
(Il\;rit.'ni><i'he  Uundschan,  III.,  p. -I'.tr)  that,  having  n-pi'ated  my  experiini'ii 
obtains  preciflily  thf  Mimo  results  tliat  I  ohtuint'd.  l>:icillus  siibtilis,  mureo^'ex 
in  Wis  hands,  found  similarly  untupmistic  to  tliu  fholeni  vibrio. 

f  >ini'f  Avritin;;  thi*  abovt*,  1  havf  found  that  snbcntuucouH  injtictioxi  of  vim 
(biea  not  protfct  thf  guim-a-pig  against  the  illnevi  indueibU'  in  this  aaioial  by 
intcitinnl  Hdniinistration  of  the  choltTA  microbe.  And  Waii<ennaiiD  cZciticl 
IIygieni-»  \1V.)  records  a  Miuilar  ex  peri  men  t. 


383 

by  no  means  follows  tlmt  such  a  protection  necessarily  includes  power     App.  B.  No.  a. 
to  inhibit  multiplication  of  the  cholera  microbe  within  the  intestine  of  ou  Um TnU- 
t]|e  animal  hody.    Thus  I  have  adduced  experiments  which  showed  that  {[^^^'TL^i. 
an  animal^  though  protected  against  an  otherwise  fatal  dose  of  the  in-  Dr?Kleiii!KLs. 
tracellular  poison  by  a  first  intraperitoneal  injection  of  a  non-fatal  dose 
of  sterilised  microbes,  may  nevertheless  afford  a  proper  soil  for  the 
.Dnulliplication  of  the  Uving  microbe  within  its  body — in  the  peritoneal 
cavity  for  instance ;  and  I  find  no  valid  proof  in  Haffkine*s  experiments 
that  the  subcutaneous  injection  of  a  dose  of  the  intracellular  poison  of  the 
cholera  vibrio,  though  protecting  against  that  intracellular  poison,  renders 
the  animal  unfavourable  for  the  multiplication  in   it  of   the    living 
microbe,  and  secure  therefore  against  production  from  its  own  tissues 
of  the  true  toxins  causing  cholera.     Indeed,  I  have  further  direct  ex- 
perimental evidence  that  tnis  is  not  the  case  in  the  guinea-pig  ;  for  I 
have  convinced  myself  of  the  fact   that  a  guinea-pig  rendered  tolerant 
of  the  intraperitoneal  injection  of  intracellular  cholera  poison  by  ante- 
cedent repeated  subcutaneous  injection  of  the  intracelhilar  cholera  poison, 
is  still  susceptible  to,  and  succumbs  after,  injection  into  it  of  the  toxins 
that  had  been  produced  by  this  microbe  in  gelatine  culture. 

It  is  this  very  fundamental  distinction  between  the  intracellular 
poison  and  the  toxins  produced  by  the  microbes  in  artificial  cultures 
or  in  the  animal  body,  which  I  wish  to  particularly  insist  upon.  The 
intracellular  poison  may  or  not  be  the  same  for  a  series  of  different 
species,  e,g.y  those  mentioned  above  ;  but  their  toxins  may  be,  and,  as 
a  rule,  are  of  diverse  sorts.  And  further,  a  particular  species  possessing 
an  intracellular  poison  of  one  kind,  when  growing  and  multiplying 
in  the  animal  body  or  in  artificial  culture,  may,  and  often  does,  form,  as 
a  result  of  its  metabolism,  a  poison  of  a  totally  different  nature.  The 
following  examples  will  illustrate  my  meaning  more  clearly.  It  is 
admitted  on  all  hands,  and  has  been  satisfactorily  established,  that  in 
certain  infectious  diseases  the  essential  and  specific  symptoms  are  caused 
by  toxins  which  result  from  the  growth  and  multiplication  of  paiticular 
microbes  in  the  animal  body.  In  some  of  these  diseases  the  symptoms 
may  partly  be  due  to  the  presence  of  a  large  amount  of  the  intnicellular 
poison,  t.e.,  to  a  largo  number  of  the  microbes  present  throughout  the 
body  ;  as,  for  instance,  in  anthrax.  But  in  others  of  them  this  certainly 
is  not  the  case.  Thus  in  tetanus  and  in  diphtheria  we  find  the  microbes 
remaining  as  a  rule  limited  to  one  locality,  where  they  multiply  and 
produce  their  specific  toxins,  which,  when  absorbed  into  the  system, 
set  up  their  characteristic  symptoms.  The  bacilli  of  tetanus  and  of  diph- 
theria are  not  distributed  throughout  the  body  and  do  not  therefore  act 
as  intracellular  poisons.  Here  we  have  then  instances  of  a  pure  action 
of  toxins.  The  same  is  maintained  for  cholera ;  for  in  this  disease  also 
it  is  assumed  by  Koch  and  all  his  followers  that  the  comma  bacilli  grow 
and  multiply  in  the  alimentary  canal  alone,  and  that  their  toxins  produced 
here  are  absorbed  into  the  body  and  so  set  up  the  symptoms  of  Asiatic 
cholera.  This  disease  therefore  would,  on  the  above  assumption,  also 
be  one  due  to  pure  toxin  action  ;  the  bacilli  themselves  not  being  dis- 
tributed in  the  body  (blood  or  tissues),  the  malady  can  be  in  no  marked 
degree  the  result  of  the  intracellular  poison.  Then  then^  is  the  tubercle 
bacillus !  This  bacillus  when  used  in  the  form  of  Koch's  tuberculin, 
which  is  an  extract  of  the  bacilli  themselves  (previously  sterilised)  and 
containing  therefore  the  intracellular  ])oison,  has  a  powerful  phlogo  and 
pyogenic  action  ;  but  the  living  tubercle  baccilli,  when  they  arc  injected 


3S4 

-  App.BlKo.2.  j^i^  m^  aoimal,  grow  therein  and  moltiplj^  and  set  up  what  is  called 
On  the  Ante-  tubercular  deposits  in  its  lymph  glands  and  viscera.  These  tubercnlir 
S^SSnlhy  deposits  undergo  a  characteristic  necrotic  caseating  change  correlated  with 
Dr.  Kldn,  F.R.8.  the  formation  of  giant  cells.    Now  these  latter  changes  prodnced  by  the 

toxins  elaborated  within  the  animal  body  by  the  growing  and  multiplyiog 
tuliercle  bacilli,  are  a  process  which  is  obviously  different  from  the  purely 
phlogo  and  pyogenic  action  of  the  dead  tubercle  bacilli  ;  and  it  is  there- 
fore clear  that  iu  the  process  of  tuberculosis  two  processes  go  on  side  bj 
side  ;  the  one  due  to  the  intracellular  poison  of  the  bacilli,  the  other  and 
more  specific  process  due  to  the  toxins  resulting  from  the  life  processes 
of  these  bacilli.  How  far  and  to  what  differing  extent  the  manifesta- 
tions of  other  infectious  disorders  are  due  to  the  intracellular  or  to  th« 
metabolic  poisons  of  the  microbes  associated  with  each»  are  questiom 
which  I  think  call  for  further  elucidation. 
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ANTAGONISMS    OF    MICROBES. 

PLATE  VIII. 

Fig.  22. 

Beprodaced  from  a  photograph  of  a  cover-glass  specimen  of  the  cholera 
mbrto  in  pure  cnlture.  From  the  peritoneal  exudation  of  a  guinea-pig 
that  died  within  20  hours  after  intraperitoneal  injection  of  a  large  dose 
of  the  cholera  microbe.    (Pago  371.) 

[Magnifying  power  1,000.] 

Figs  23  ahd  24. 

Similar  specimens  of  Koch's  comma  haciUus  in  pure  cultui'e.  Certain 
of  the  bacilli  are  seen  to  be  included  within  leucocjrtes.    (Page  371.) 

[Magnifying  power  1,000.] 
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ANTAGONIS^IS  OF  MICROBES. 

PLATE  IX. 

Fig.  25. 

Beprodaccd  from  a  photograph  of  an  *'  impression  preparation  "  of  a 
young  colony  of  the  cholera  vihrio.  From  a  snbcnltnre  on  gelatine  deriycd 
from  the  peritoneal  exudation-  in  the  experimental  guinea-pig  referred  to 
under  Fig.  22      (Page  ;{7-2.) 

[Magnifying  power  1,000.] 

Fig.  26. 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  tho 
peritoneal  exudation  in  a  guinea-pig  that  died  witliin  20  hours  of  intra- 
peritoneal injection  of  a  large  dose  of  peritoneal  exudation  from  the 
guinea-pig  referred  to  under  Fig.  22.    (Page  371.) 

[Magnifying  power  1,000.] 

Fig.  27. 

Reproduced  from  a  pliotograph  of  a  cover-glass  specimen  of  the  heart's 
"blood  of  a  guinea-pig  that  died  after  intraperitoneal  injection  with  the 
cholera  vibrios  from  the  guinea-pig  referred  to  under  Fig.  22.  (Page  072.) 

[Magnifying  p<^er  1,000.] 
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ANTAGONISMS  OF  MICROBES. 

PLATE  X. 

Fig.  28. 

H«prodaccd  from  a  photograph  of  a  cover-glass  specimen  of  the 
peritoneal  exudation  from  a  gninea-pig  that  died  after  intraperitoneal 
injection  of  a  large  dose  of  scrapings  from  an  agar  culture  of  the  vibrin 
of  Finklsr,    (Page  374.) 

[Magnifying  power  1,000.] 

Fig.  29. 

Bepresents  a  similar  specimen  from  another  guinea-pig  dealt  with  in 
like  manner. 

[Magnifying  power  1,000.] 

Fig.  30. 

Reproduced  from  a  photograph  of  a  cover^glass  specimen  of  the 
peritoneal  exudation  of  a  guinea-pig  that  died  after  intraperitoneal 
injection  of  a  large  dose  of  scrapings  from  an  agar  culture  of  bacillus  colt, 
(Page  374.) 

[Magnifying  power  1,000.] 
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ANTAGONISMS  OF  MICROBES. 

PLATE  XL 

Fro.  31. 

Reproduced  from  a  pliotograi)h  of  Ji  cover-glass  specimen  of  the 
peritoucal  exudation  of  a  guinea-pig  that  died  after  intraperitoneal 
injection  of  a  large  dose  of  scrapings  from  an  a/jar  culture  of  hdcillun 
prodig  108118,  In  this  specimen  the  bacillus  prodigiosus  that  had  been 
injected  had  become  super8ed(?d  by  an  organism  consisting  of  short  motile 
rods ;  most  probably  identical  with  bacillus  coli.  The  snperadded 
microbe  had  probably  made  its  way  from  tbe  intestine  into  the  peritoneal 
cavity  of  the  experimental  animal.  Large  leucocytes  in  this  specimen 
are  seen  to  be  filleil  with  the  adventitious  microbe.     (Page  37(>.) 

[Magnifying  power  1,000.] 

Fig.  32. 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  the  peri- 
toneal exudation  of  a  guinea-pig  that  died  after  intrai)eritoneal  iigection 
of  a  largo  dose  of  scrapings  from  an  agar  culture  of  the  **  typhoid  bacillas.*' 
In  certain  of  the  bacilli  bipolar  staining  is  well  seen.    (Page  374.) 

[Magnifying  power  1,000.] 

Fig.  33. 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  the  peri- 
toneal exudation  of  a  guinea-pig  that  died  after  intra|>eritoneal  injection 
of  scrapings  from  an  agar  culture  of  ha^iUiu  2>rodijlo6U8,  Here  and  there 
the  organisms  will  be  observed  grouped  as  chains.  Cultures  set  going 
from  the  peritoneal  fluid  of  this  animal  showed  the  bacillus  to  be  present 
therein  in  pure  culture.     (Page  374.) 

[Magnifying  power  1,000.] 
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ANTAGONISMS  OF  MICROBES. 

PLATE  XIL 

Fig.  34. 

Reprodaoed  from  a  photograph  of  a  coyer-glass  speoiroen  of  the  peri- 
toneal exadation  of  a  guinea-pig  that  died  after  intraperitoneal  injection 
of  the  scrapings  from  an  agar  culture  of  proteua  vulgaris.  A  large 
leucocyte  is  here  seen  filled  with  the  bacilli.    (Page  974.) 

[Magnifying  power  1,000.] 

Pig.  35. 

Represents  a  similar  specimen  fh)m  another  guinea-pig  that  had  been 
dealt  with  in  like  manner. 

[Magnifying  power  1,000.] 

Fig.  36. 

Reproduced  from  a  photograph  of  a  cover-glass  specimen  of  the  peri- 
toneal exudation  of  the  guinea-pig  that  died  affcer  intraperitoneal  injection 
of  scrapings  fVom  an  agar  culture  of  siaphyloeoceuM  awreus.  Here  again 
leucocytes  are  seen  crowded  with  the  microbe  of  experiment.    (Page  375.) 

[Magnifying  power  1,000.] 
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No.  3. 
Oq  the  Etioloot  of  Vaccinia  and  Variola;  by  Dr.  Klein,  F.R.S.    app.  b.No.s. 
I. — Observation  of  Lymph  received  from  Calcutta.  S^M^dnUMST 

The   Board  forwarded  to   me,  on  Jum^  20th,  1892,  a  wooden  box  Klein,  ^.R.s. 
containing  two  glass  tubes  (a  &  b.).     These  tubes  had  been  received  from  * 
Dr.  Simpson  of  Calcutta  along  with  the  information  that  they  contained 
in  each  instance  a  mixture  of  lanoline  and  lymph.     This  lymph  had,  as 
stated  by  Dr.  Simpson,  the  following  derivation  : 

Lymph  taken  from  a  small-pox  patient*  on  the  fifth  day  of  eruption  Expibimivti 
(March  4)  was  inserted,  into :-  o»  vlilSJw 

Calf  No.  1.  PlDIOEU: 

On  the  sevonth  day,  i.e.,  March  10th,  lymph  was  taken  from  caU  No. 
and  transferred  to : — 

Calf  No.  5. 

On  the  sixth  day  lymph  was  taken  from  Calf  No.  5  and  transferred 
on  March  15th  to : — 

Child  No.  1.   (Bouwari.) 

On  the  fifth  day  (March  19)  lymph  was  taken  from  child  No.  1  and 
transferred  to : — 

Child  No.  8.    (Badia  No.  1),  and  Child  No.  4,  (Budia  No.  2). 

On  the  sixth  day  (March  24}  lymph  was  taken  from  child  No.  3 
and  transferred  to  calf  No.  21. 

Vesicles  of  this  calf  were  scraoed  122  hours  later  (March  29),  the  material 
thus  obtained  was  then  .ponndea  np,  and  mixed  with  double  the  quantity 
of  lanoJine. 

Some  of  this  mixture  stored  in  a  tube  constituted  sample  (a.). 

The  history  of  lymph  contained  in  tube  (6)  was  this : — 

Calf  No.  1,   from  which  on  10th  March  lymph  was  transferred  to   calf  deriTedindi- 
No.  5,  furnished  on  March  13th  (tenth  day)  further  lymph,  which  was  rectly  from 
inserted  into  calf  No.  7.    From  this  calf  No.  7  Ivmph  was  taken  on  the  '"^^Po*  * 
seventh    day    (March  19)  and    inserted    into   child    No.    5  (Basunta). 
Lymph  from  child  No.  5  together  with  lymph,  taken  from  child  No.  4 
of  calf  No.  1  series,  was  on  March  25th  (i.e.,  on  the  seventh  day)  trans- 
ferred to  calf  No.  22  ;  the  vesicles  of  which  105  hours  later  were  scraped, 
pounded,  and  mixed  with  double  the  quantity  of  lanoline.    Some  of  this 
mixture  was  then  stored  in  the  above  tube  (&). 

With  regard  to  his  several  procedures,  Dr.  Simpson  has  stated 
that  the  lymph  from  the  small- pox  patient  was  clear  lymph ;  that  in  calf 
No.  1  '*  on  the  sixth  day  of  inoculation  three  papules  appeared  in  the 
groin  and  abdomen  at  places  where  there  had  been  no  punctures  or 
incisions,  and  that  these  three  papules  developed  the  next  day  (March  10) 
into  vesicles.  Two  of  the  incisions  and  one  puncture  iiao  contained 
lymph,  i^ymph  from  these  was  taken  and  inserted  into  another  calf, 
designated  No.  5.  *  *  Three  days  later  (speaking  of  calf  No.  1)  the 
vesicles,  notwithstanding  the  fact  that  lymph  had  been  taken  from 
them  on  the  tenth,  developed  still  more.  On  the  thigh  also  had 
appeared  another  well-marked  vesicle.  With  lymph  from  each  of  the 
vesicles  a  second  calf.  No.  7,  was  inoculated.  *  *  Both  calves 
Nos.5  and  7  took  successfully.  *  *  Child  Bonwari  (child  No.  I.) 
had  at  the  points  of  insertion  two  splendid  vesicles.  *  *  The  child's 
(Basunta,  child  No.  5)  arm  took  splendidly. 

Such  being  the  liistory  of  the  above  lymph  samples,  I  proceeded  on 
Jane  23rd  to  test  them  on  calves  at  the  Brown  Institution. 

*  Dr.  Simpson  stated  that  this  patient  was  saffertog  from  a  semi-confluent  attack 
of  imaU*poz  i  and  that  he  had  neftr  been  vaccinated  or  inocalated. 
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Apt.  fi. No.  3.  Calf  No.  2 la  received  the  lymph  of  tube  («)  (derived  froi 
On theKTio'oKT  ^ii^psoii's  calf  No.  21)  ill  70  eiitancou:?  incisions  in  the  usual  mam 
of  Vaccinia  and  Calf  No.  22r7  similarly  received  the  Ijmpli  of  tube  (6)  (derivw 
KWinlV.R*!*!^*^'    Dr.  Simpson's  call' No.  22)  in  47  cutaneous  incisions  in  the  usual  m 

Calf  No.  21a  showed  on  inspection  on  June  27th  (i.e.,  fifth 
several  of  the  insertions  red  and  di:?tinctly  raisecl ;  hut  there  w 
vesicles.  Calf  No.  22a  hail  at  the  s^une  date  most  of  the  inst 
much  raised,  red,  and  distinctly  vesicular.  Few  insertions  had 
This  calf  was  seen  bv  Sir  James  Pa^et,  Sir  William  Savor 
Professor  Michael  Foster.  On  June  28th  (i.e.,  sixth  day)  calf  N 
showed  all  insertions  red  nnd  raised,  and  a  few  of  them  gave  indii 
of  commencing  vesicles.  On  the  siune  day  calf  No.  22a  hacl  5| 
vesicles  typical  of  vaccinia.  On  June  29th  the  insertions  in  calf  ]S 
had  all  become  typically  vesicular. 

Both  samples  of  lymph  sent  by  Dr.  Simpson  produced  theref 
the  calf,  at  the  seat  of  insertion,  vehicles,  which  in  all  re.<«pects 
sponded  with  typical  vaccinia  such  as  i^  constantly  raided  ; 
Government  Anim:d  Vaccine  Establishment.  I'he  only  ob 
difference  between  the  two  calves  was  that  in  calf  No.  2 la  the  pi 
was  one  day  retarded. 

On  the  sixth  and  seventh  (Uiys  (i.e.,  June  2Sth  and  29th)  point 
cliarged  with  scrapings  from  the  vesicles  of  calf  22a,  and  the 
thus  obtained  inserted  into  calf  No.  24,  and,  by  Dr.  Cory,  in 
arms  of  thre(»  children.  In  all  these  the  result  was  charaett'ristic  va 
vaccinia,  that  is,  indistinguishable  from  that  ndsed  at  the  animal  v 
station  on  calves  and  on  children.  The  apiK»anuiees  produee<l  t 
No.  24  on  the  .sixth  day  are  shown  in  Plates  XI II.  (a)  and  XIII.  (6) 
in  two  of  thr  chihlren  in  Plates  XIV.  and  XV.  (a)  and  (6)  respeci 

The  alM»ve  children  w<Te  kept  under  obs(?rvation  for  several  wee) 
the  course  of  their  vesicles  provtnl  in  every  r4'9i)eet  normal ;  there  ^ 
general  eruption  and  in  no  way  did  they  show  anything  differen 
the  process  of  normal  vaccinia. 

From  one  of  the  alnive  three  children  lymph  was  takm  by  Dr.  C 
the  eighth  day  nnd  directly  ust-d  fi)r  vaccinating  fivv  infants  at  St.Th 
Hospital.  All  five  develojM'd  charactiTislie  vaccinia.  Plate  XVI. 
the  appearances  in  onv  of  these  <*liildren  on  tin*  eighth  <Iay. 

These  iivc  ehihlren  were  also  kept  umler  observation,  but  n 
abnormal  was  notic<M^  in  any  of  them. 

Calves  No.  21a  an<l  22a  wen*  on  .Inly  25th  (i.e.,  after  the  .^cab 
the  primary  insertions  ha<l  eonijiletrly  falh'n  oft)  subjrcte<l  to  re-vi 
tion  with  tin*  current  Ivniph  of  tlu*  Animal  Vaccine  Establishniei 
lymph  Ix'ing  ins<*rte<l  in  each  calf  in  over  3U  incisions.  But  all  in 
in  lK)th  calves  nlH>rt<'d;  the  attempt  to  vaccinate  thes<*  animals 
complete  faihnv. 

PVom  these  experiments   it  follows   then  that  the  lyniph  sent 
Simpstm  was  unmistakable  vaccine  lymph.     The  results  obtained 
calves  and  on   infants*  arms    were  in   every    resjX'ct  those  of  on 
vaccinia, 

II. EXF»KR1MENTS    WITH    L^  MPH    OF    ITCMAN    VaRIOI.A. 

Series  1. 

drrired directly         Clear  lymph  from  the  vesicles  of  two  ehihlren  aflected  with  coi 
from  iiMlLpox.    small-pox,  was  collected  at  the  Hospital  Ships*  on  May  2'lth,  1S92 

jMitients  had  not  been  vaoeinated  in  infancy  or  at   lat<*r  jieriods. 

•  With  rt*fi.'reiu*e  to  thi<  niid  the  next   iteries  of  obser^'ationp,  my  best   tha 
due  to  Dr.  UlrdwocMl.  medical  suporinteodviit  of  the  hotpitul  ships,  for  hi« 
nsH-stanci'  in  provid-nfr  me  with  ftmall-pox  lymph. 
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|Kiticnt  the  irruption  was  at   the  tliird,  in  the  other  at  the  fourth  daj.    App.  B.  No.  3. 
The  vesicles  wore  well  formed,  and  on  pricking  yielded  clear  lymph.         Qn  thelitioloffT 
With  this  lymph,  calf  No.  1  was  inoculated  in  24  cutaneous  incisions,  of  Vaccinia  aoH 
No  local  result  at  anytime  followed;  neveitheless  on  the  seventh  day  xteinlV.B!.^.^'^' 
the  places  of  ineertion  were   scraped,  and  the  material  thus  obtained 
inoculated,  on  June  2nd,  into  a  further  calf  (No.    3.),   similarly  by 
24  incisions.     In  calf  No.  3  also  no  result  was  noticeable ;  but  on  the 
seventh  day  scrapings  from  the  insertions  were  as  before  inoculated  into  a 
further  calf,  No.  6,  by  24  incisions.     No  result  was  obtained  in  this 
other  calf. 

Series  2. 

Clear  lymph  was  collected  at  the  Hospital  Ships  from  the  follo\ving 
patients : — 

(a.)  L.L.,  setatis  13,  not  vaccinated ;  initial  illness  May  23rd, 
confluent  small-pox  May  25th.  Lymph  collected  from  good  vesicles  on 
May  31st. 

(6.)  E.L.,  sBtatis  32,  vaccinated  in  infancy;  initial  illness  May  20th; 
confluent  small-pox  May  24th.  Clear  lymph  was  taken  from  good 
vesicles  on  May  3 1st. 

On  the  same  day  (31st  May)  this  lymph  (from  both  cases)  was  inocu- 
lated, at  the  Brown  Institution,  into  calf  No.  2,  by  24  cutaneous  incisions. 

On  June  4th,  i.e.,  on  the  fifth  day,  I  noticed  for  the  first  time  that 
several  of  the  incisions  in  calf  No.  2  were  swollen  and  surrounde<l  by 
distinct  areola,  while  in  the  line  of  these  incisions  nppearetl  thin  linear 
scabs.  But  there  was  no  veaiculation.  The  other  insertions  had  almost 
died  away,  that  is  the  skin  was  not  swollen  and  was  not  rwl.  I  therefore 
put  those  insertions  that  appeared  to  "  have  taken  "  between  forceps, 
scraped  them,  and  with  the  material  thus  obtaine<l  inoculated  (June  4th), 
a  further  calf.  No.  4,  by  24  cutaneous  incisions. 

On  June  8th,  i.e.,  on  the  fifth  day,  four  of  the  insertions  in  calf  No.  4 
were  distinctly  raised,  surrounded  by  areola,  and  covered  by  thin  scabs; 
but  there  was  no  trace  of  a  vesicle.  On  the  sixth  day,  i.e.,  on  June  9th, 
I  transferred  material  from  these  four  insertions  (after  clamping  and 
scraping  them)  to  calf  No.  6,  by  24  cutaneous  incisions. 

On  the  fifth  day  (13th  June),  all  24  insertions  of  calf  No.  6  were  raised 
und  red,  the  effect  bein«:  unmistakable,  although  no  vesicle  was  noticed  in 
any  of  the  insertions.  This  calf  was  next  day,  June  I4th,  transferred  to 
Lamb's  Conduit  Street,  where  on  the  same  day,  under  all  due  precautions, 
material  was  taken  (by  clamping  and  scraping)  from  the  insertions  and 
directly  transferred  with  perfectly  sterile  instruments  *  to  a  further  calf. 
No.  8. 

This  was  a  young  bull  about  6  or  8  months  old,  and  the  insertions 
(twelve)  were  made  into  the  skin  of  its  scrotum  and  of  it,«»  groins.  On 
June  20th,  i.e.,  on  the  seventh  day,  six  (five  distinctly,  one  doubtfidly)  of 
the  insertions  in  calf  No.  8  hail  taken  ;  that  is  they  were  raised  and 
8urrounde<l  by  areola.  But  no  vesicle  appeare<i,  and  all  the  other 
insertions  had  <lied  away.  From  those  of  the  insertions  which  looked  as 
having  "  taken,'*  scrapings  (after  clamping)  were  obtained,  and  inserted 

by  Dr.  Cory  into  five  phices  on  the  arm  of  an  infant  (L )  ;  care  being 

taken  of  course  that  the  force j>s  used  for  the  clamping  and  the  lancet 

*  It  ought  to  be  expressly  stated  that  these  lust  opcratious  made  on  calves  Nos. 
6  and  8  at  Lamb's  Conduit  Street  Animal  Vaccine  Station,  were  made  under  a 
perfect  sense  of  need  for  avoiding  any  possible  accidental  contamination.  The  clean- 
liness of  the  ealf  tabic,  the  absolute  sterility  of  the  instruments  used,  the  isolation  of 
calf  No.  8,  and  the  cleanlineti  of  the  operator's  hands  were  therefore  rigorously  secured. 
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app.  B.  Nu.s.     used   for   the   scraping  ami    N-iimimtion,   were  previously    tliorougbly 
(in  theEtioioo-    ^^crilized.     Dr.  Cory  also,  previously  to  receiving  the  charged  lancet  ami 
of  Vaccinia^HrS     performing  the  operation,  had  thorop^hly  cleansed  his  hands. 
Sdn^I^.R.*s.^*        '^^^  result  of  the  operation  on  this  infant's  arm,  when  inspected  on  ihi- 

eighth  day  (June  27th),  was  unmistakable  vaccinia^  as  is  shown  in 
Plate  XVJI.  The  vesicles  Avere  ospecMally  satisfactory  ;  indeed  the 
mother  of  the  child  said  that,  though  she  had  for  some  years  brought 
annually  an  infant  to  the  station,  none  of  her  previous  children  had 
presented  a  finer  arm.  Dr.  Cory  kept  this  child  under  observation 
during  the  whole  course  of  the  process,  till  July  14th,  when  a  scali 
from  one  of  the  insertions  was  obtained.  At  no  time  was  there  anything 
abnormal  to  be  noticed  in  the  child  ;  the  case  exhibited  in  all  respects  i 
process  of  ordinary  vaccinia. 

Before  proceeding  further  in  description  of  my  procedures,  I  wiah  to 
refer  to  the  following  facts.     When  I  was  giving  evidence  before  the 
Boyal  Commission  on  Vaccination  on  March  22nd,  1893,  Professor  Michael 
Foster  suggested  that  the  positive  result  qua  vaccinia  obtained  through  calf 
No.  8  at  T.amVs  Conduit  Street  Station  was  rather  sudden,  and  that  the 
presence  of  vacciiiia  at  the  animal  vaccine  establishment  where  calf  No.  8 
was  operated  on,  may  have  had  to  do  with  the  result  in  question.    Bat 
against  such  suggesti  >n  I  must  insist  (1)  that  it  is  not  a  fact  that  in  calf  No.8 
there  was  any  sudden  modification  of  the  locally  indaced  malady.     Calf 
No.  (j  as  a  matter  of  fact  showed  as  complete  results  in  thiis  sense  as  calf 
No.  8 ;  and  (2),  neither  in  calf  No.  6  nor  in  calf  No.  8  was  there  any  appear- 
ance of  vesicle  at  the  insertions.     Hnd  calf  No.  8  shown  in  any  one  of  the 
successful  insertions  a  sudden  appearance  of  vesicle,  I  should  be  prepared 
to  allow  perhaps  some  ground  for  such  suggestion ;  though  I  maintain, 
BO  far  as  the  actual  operation  was  concerned,  that  having  regard  to  the 
scrupulous  care  and  ])recaution  against  accidental  infection  with  vaccinia 
that  was  exercised,  the  conditions  under  which  calf  No.  8  was  inoculated  did 
not  differ  materially  from  those  which  obtained  in  the  case  of  calf  Na  6. 
One  other  point  must  be  insistid  upon,  which  is  this  :  There  seems  to  be 
a  widespread  idea  abroad,--and  it  found  expression  in  some  of  the  qut?^tiouB 
asked  of  me  by  the  Commission,  —that  when  trjmsfcrring  matter  from  the 
eruption  on  the  teats  or  udder  of  casual  cowpox  to  calves,  tho  usual  result 
is  typical  vesicular  vaccinia.     This  is  not  my  experience,     ^ij  experitm»e 
is  that  when  transferring  lymph  from  the  vesicle  of  the  milker's  eruption  to 
a  calf,  the  result  as  a  rule  is  a  typical  vesicle  in  this  calf  bo  dealt  with ;  bat 
that  when  transfer  is  made  to  the  calf  of  matter  directly  taken  from  (he 
cowpox  in  the  cow,  the  result  though  positive  is  not  in'  fifty  per  cent,  of 
attempts  a  vesicle;  commonly  the  insertion  becomes  indeed  raised  and 
surrounded  by  areola,  and  the  scab  which  appears  in  tho  line  of  incisions 
gradually  broadens  and  thickens  ;  but  there  is  no  vesicle  formed.     On  a 
second  or  perhaps  as  late  as  a  third  transmission  from  calf  to  calf  of  casual 
cowpox  from  the  cow,  some  or  all  of  the  insertions  may  become  tvpicalh 
vesicular ;  but  it  is  quite  a  mistake  to  suppose  that  this  result  is  generallj 
product  d  at  the  original  transfer  to  the  calf  of  matter  from  the  cow.     Thni 
there  is  parallelism  between  the  results  obtained  on  the  calf  with  lymph  of 
human  variola,  and  tlie  results  of  direct  transmission  to  the  calf  of  cowpoi 
matter  fi-om  the  cow  ;  and,  as  will  presently  appear,  there  is  paraUelinn 
also  between  the  results  of  transference  to  the  calf  of  lymph  taken  from  tha 
milker's  vesicle  (contracted  by  direct  infection  from  casual  cowpox),  and 
the  results  now  to  be  referred  to  as  obtained  by  transferring  into  the  calf  a 

crust  from  ihe  vesicles  produced  in  child  L by  insertion  of  icraping 

from  the  incisions  of  calf  No.  8. 

SetaroTaecination      The  scab  obtained  from  one  of  the  vesicles  ol  the  above  child's  arm  on 

v^SS^di-     J"^y  1  *^^  (*'^"^  '*'  "^  ^  **™^  ^'^^^^  ^^^®  process  was  practically  in  the  last 
frae.  pha^c  of  healing,  the  scab  having  fallen  off  on  July  14th  spODtaneouslTX 

was  mashed  up  in  sterile  salt  solution  on  July  l^th,  and  this  material  at 
once  UEed  for  inoculation  (retrovaccination)  at  the  Brown  InstitatioD  oi 
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calf  No.  16.     In  this  calf,  32  of  the '05  cutaneous  incisions  into  which    app.b.Ncs. 
the  matter  had  been  inserted  were  successes.    In  each  linear  incision  ^y^  the"i5otoiiF 
one,  two,  or  three  round  tjpical  umbilicated  vesicles  developed  on  the  ot\»&iA^kiSS 
fSfth  or  sixth  day,  and  these  went  through  the  characteristic  phases  of  JSein'p.fe?'' 
vaccinia.    With  lymph  of  the  vesicles  of  this  calf  (No.  16)  on  the  sixth 
day,  t.«.,  July  20th,  two  further  calves  were  vaccinated  at  the  Brown 
Institution ;  and  the  result  was  again  vaccinia  such  as  is  obtained  under 
ordinary  conditions    at  the  Animal  Vaccine   Station.     Plate  XVIII. 
shows  the  result  on  one  of  these  last-mentioned  calves.* 

Points  charged  on  6th  day  with  lymph  from  calf  No.  16,  were  upeJ 
by  Dr.  Cory  for  vaccination  of  the  arras  of  two  infants  at  St.  Thomas's 
Hospital.  Plate  XIX.  shows  a  condition  typical  of  vaccinia  in  one 
of  these  infants  on  the  eighth  day.  The  other  infant  presented  exactly 
the  same  condition  of  typical  vaccinia. 

Lymph  was  taken  in  due  course  from  a  vesicle  of  one  of  these  infants 
and  transferred  to  the  arms  of  other  infants,  with  the  result  of  producing 
in  them  also  typical  vaccinia.  These  and  the  previous  infants  were 
kept  under  observation  for  some  weeks,  but  in  none  of  them  was  there 
anything  abnormal  observed,  either  as  regards  the  nature  or  the  course 
of  the  eruption. 

As  a  last  series  of  experiments  it  has  to  be  mentioned  that  calf  No.  16 
as  well  as  the  two  calves  vaccinated  therefrom,  were  subjected,  after  the 
first  eruption  had  quite  passed  off  (viz.  after  lapse  ot  six  weeks),  to 
re  vaccination  in  over  30  cutaneous  incisions  with  the  current  lymph 
at  the  Animal  Vaccine  Establishment.  The  result  was  in  each  instance 
total  failure. 

It  would  have  been  no  doubt  an  important  final  experiment  if  all  the 
infants,  both  of  the  Simpson  series  as  also  of  the  series  just  dealt  with, 
could  have  been  subjected  also  to  revaccination.  But  any  one  who  has 
experience  of  the  unwillingness  of  mothers  to  submit  their  infants  to 
further  repeate<l  vaccination  will  understand  our  failure  to  induce  the 
mothers  in  question  to  bring  back  their  children,  after  the  first 
vaccination  had  to  their  satisfaction  been  happily  got  over,  in  order 
for  them  to  be  submitted  again  to  a  further  operation. 

II F. — Observations  on  Micro-organisms  in  Lymph  of  Vaccinia  and 

Variola. 

The  observations  that  have  been  made  by  a  host  of  bacteriologists  Bacterio-scopic 
on  the  occurrence  of  micro-organisms  in  vaccine  lymph,  are  so  abundant  SS^****°^' 
that  I  am  not  called  on  to  give  here  a  complete  account  of  them ;  the 
less  since  the  results  of  these  observations,  so  far  as  concerns  the  discovery 
of  the  active  contagium  of  normal  vaccine  lymph,  have  been  notoriously 
of  an  entirely  negative  character.  True,  at  various  times  micro-organisms 
have  been  isolated  and  described  which  were  regarded  by  their  dis- 
coverers as  the  active  contagium  ;  but  again  and  again  on  further  inves- 
tigation this  has  been  found  not  to  be  the  case. 

As  representative  of  the  class  of  work  in  question  I  limit  myself  to 
reference  to  the  observations  of  Siogel  (Deutsche  Med.  Woch.,  1893, 
N.  2,  p.  29)  and  L.  Pfeiffer. 

The  former  on  injecting  vaccine  lymph  into  the  peritoneal  cavity 
of  a  calf  produced  nodular  excrescences  on  the  omentum  of  this  animal, 
which  on  cultivation  yielded  cocci.  These  cocci  inoculated  into  the  skin 
of  calves  produced   pustules  which  in  no  way  are  comparable  to  the 

*  Unfortunately  this  calf  was  restive  daring  the  taking  of  the  photograph,  and 
tlierefbre  the  poeition  if  not  a  f^ood  one ;  the  veticles  are  blurred,  but  in  reality  the 
appffliaocet  in  the  calf  were  qnite  at  good  as  wm  »hown  in  Plate  XIII.  (a)^ 
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App.  B.  No.  3.  vju-ciiie  process.  So  too  L.  Pfeiffer,  who  in  various  publications  aii< 
On  n»oKtiuii«tv  tic'ulurly  in  his  Mono^^raph  (Die  Protozoen  nls  Kninkheitserri*ger, 
•f  Vacoinin  ami  lf<lK))  describes  protozoa  and  zoospores  as  found  by  him  within  the 
K*"in.'V.its.  ^'     (a^  i'l  «ll    I'ther  vesicular  ernptions   in  man  and  other  animals),  i 

substance  of  as  well  as  between  the  epiihelial  cells.  But  on  inspect 
his  drawings  it  apijears  to  any  one  acquainted  with  pathologic:il  hist 
tlmt  the  bodies  described  by  Pfeiffer  are  nuclei,  parts  of  nuclei,  or 
or  h.ss  altered  nuclei  of  the  epithelial  <*ells.  And  further  Pfe 
methods  are  not  such  as  couimend  thenis<dves  in  the  least  to  the  m 
hist(»logist  ;  still  less  to  the  uiicropathologist.  No  projier  stainii 
preserving  methods  were  adopted  by  him,  the  fresh  tissue  crusbe< 
brokrn  was  alone  sid)jected  to  microscopic  examination. 

We  may  take  it  then  that  hitherto  neither  the  contagium  of  vac 
nor  (»f   variola,  has  lK»en    i^datcd  ;  that  neither  the  one   nor  tht 
is  identifiable  with   any  species  of  toruhi,  of  cocciis,  or  of  baeillu 
hsis  as  yet  lecn   des<Til)ed  as  occurring   in  one  and  another  saiu; 
the  two  sorts  of  lymph. 

Now,  in  considering  the  question  of  the  nature  of  the  vo 
contagium,  there  is  a  circumstance  which  stands  out  very  conspici 
amongst  the  hirge  number  of  observations  made  on  vaccine  lyinpl 
is,  that  this  matter,  when  thoroughly  dried  immediately  after  colL 
from  the  vesicle,  preserves  its  eificacy  for  &  very  long  time,  and  pres 
it,  too,  as  well  or  better  than  lymph  stored  in  the  fluid  state  in  oaf 
tubes.  Judging  of  this  fact  in  the  light  of  what  is  known  c 
different  hehaviour  under  *' drying"  of  s[K)re-beariug  and  non-< 
bearing  micro-organisms,  the  Siiggestion  nriK'S  that  active  vaccine  ii 
contains  the  contagium  of  vaccinia  in  the  form  of  spores  ;  for  non-j 
bearing  bacteria  are  rarely  if  ever  found  capable  of  retaining  their  vit 
when  preservc<l  f«>r  a  very  long  time  in  a  thoroughly  dry  state, 
of  spores,  on  the  other  hand,  it  is  well  established  tlint  they  do, 
kept  perlectly  dry,  retain  in<leiinitely  their  power  of  gerniinatii 
transplantation  into  suitable  soil.  Another  not  less  im]jortant, 
|K'rhap.s,  less  conspiciious  consideration  in  this  conni'xion  is,  as  1 
found,  that  lymph  taken  from  the  i-alf  on  the  tiftii,  sixth,  or  sevent 
retains  its  elfica<'v  far  better  than  lyniph  taken  at  earlier  dale  ;  tl 
such  earlier  lvrin>li  when  used  directlv  from  calf-to-calf  or  from  ci 
arm  is  fully  uliicacions.  So,  tix),  with  n'I'ertnce  to  human  vac( 
lymph  taken  on  the  >eventh,  eighth,  or  ninth  day  preserves  its  et; 
best. 

These  facts  are  consislent  with  the  existt^nce  of  spores  in  the  1 
taken  at  tho.':**  particular  times  ;  nnd  indeed  it  is  (►bvious  that  a  mi 
yielding  spores  fs  the  la^t  phase  in  its  life  history,  woidd  be  pres< 
the  earliiT  .*<tages  of  vaccinia  chi«'tly  in  a  nt»n-sponng  form,  and  tl 
such  ibrm  it  would  withstand  the  drying  j>rocess  of  prcservatioi 
well  than  would  the  spores  of  the  matnier  organism.  On  this 
therefore,  the  earlier  the  lymph  is  tak(  n  the  less  numerously  spores  ' 
be  present,  owing  to  the  snadler  opportunity  for  the  orgiinism  to 
attained  its  sporing  phase  On  the  other  hand,  in  the  fnial  stages  < 
vaccine  process,  thonjih  the  spores  would  be  i»resfnt  in  the  \t 
matter,  there  would  he  also  present  other  pyogenic  and  saproj 
microbes,  and  tiiese  sometimes  in  great  abundance.  Hence  the  ni 
of  S])ores  in  a  given  particle  of  vac«ine  matter  taken  at  these  r 
stages  of  vaccinia  would  Ij(»  less,  and  the  lymph  therefore  less  effict 
after  storing. 


*  It  is  UDMvce^sary  to  di8cii«s  ihc  question  wliether  or  not  the  contagiu 
liTing  orimni!iin :  Huch  a  disciitsion  in,  in  the  present  .ntate  of  our  knovledge 
e  iohgy  of  infectious  diseases,  a  mere  anachronism. 
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A  priori,  therefore,  there  is  probability  that  vaccine   Ijmph  taken     app.  B.  No.  8. 
from  the  vesicle  at  a  particular  date — in  the  calf,  the  fifth  to  the  seventh  On  the  Etioloor 
day,  in  the  human  subject,  the  seventh  to  the  nintli  day — contains  most  of  varioi»;"by^r. 
the  contagium  in  the  state  of  spores ;  and  further,  that  though  the  lymph  Klein.  P.R.8. 
contains  at  the  earliest  phase  of  the  vesicle  the  active  contagium,  the 
latter  does  not  then  exist  to  any  large  extent  in  the  form  of  spores. 
And  in  so  far  as  this  is  true,   it  follows   that  the  earlier  we  obtain 
lymph   from    the    nascent  vesicle  the   more   likely  are   wo   to  obtain 
the   hypothetical   microbe   free   from  the  spores  which  have  been  in 
question. 

I  started  then  from  these  considerations  in  the  search,  by  our  present 
improved  methods  of  observation,  of  the  hypothetical  microbe  and  of  its 
spores. 

And  first  I  would  refer  in  general  terms  to  the  appearances  presented 
in  microscopic  specimens  of  vaccine  lymph  in  its  ascertained  most  efiective 
condition ;  that,  namely,  in  calf  lymph  between  the  fifth  and  seventh,  in 
human  lymph  between  the  seventh  and  ninth  day.  In  coverglass  specimens 
of  such  lymph  treated  in  the  usual  manner  (by  drying  of  a  thin  film  on 
the  coverglass,  staining  with  the  usual  dyes,  and  mounting  in  the  usual 
manner  in  Canada  balsam),  there  is  generally  very  little  to  be  seen ; 
occasionally  a  coccus  or  a  diplocoecus  and  a  nucleus  of  a  leucocyte.  It 
ought  to  be  remarked,  however,  that  if  the  lymph  is  collected  carefully, — 
e.ff.f  the  human  lymph  which  is  sent  out  by  the  Vaccine  Department  of 
the  Local  Government  Hoard,  or  the  clear  lymph  which  oozes  out  if 
after  the  wiping  off*  the  superficial  scab  in  the  calf  the  pock  is  pressed 
between  the  vaccine  forceps, — very  few,  if  any,  of  the  usually  describetl 
cocci  of  vaccine  lymph  can  be  discovered  ;  the  "cleaner"  the  manipula- 
tion, and  the  more  carefully  admixture  of  the  superficial  epidermis  is 
excluded,  the  freer  of  cocci  and  other  known  admixtures  will  the  lymph 
l)e  found,  both  on  examination  in  stained  coverglass  specimens  and  in 
cultivation.  I  ha^e  had  during  the  last  three  or  four  years  considerable 
ex[jerience  in  this  matter,  and  J  am  prepared  to  say,  as  the  result  of 
these  numerous  exi>eriments,  that  the  more  carefully  the  lymph  is 
collected  pud  the  more  admixture  of  extraneous  matter  is  excluded,  the 
less  thei'e  is  in  coverglass  specimens  and  in  cultures  of  any  of  those 
or^nisms  which  are  usually  described  as  being  present  in  vaccine  lymph. 

I  proceed  now  to  describe  in  detail  the  results  of  my  examination  of 
coverglass  siiecimens  of  films  of  vaccine  lymph,  human  and  bovine. 

A. — Calf  Lymph, 

Films  of  calf  lymph  taken  as  above-mentioned  on  the  fifth  and  sixth  day, 
fire  allowed  to  dry  on  coverglasses,  which  are  then  placed  in  acetic  acid  (1 
in  2)  for  5  minutes.  They  are  then  washed  in  distilled  water,  dried  over 
the  fiame,  and  placed  in  alcoholic  gentian  violet.  Here  they  are  left  for 
24  or  even  48  hours,  aft^r  which  they  are  washed  in  water,  dried,  and 
mounted  in  Canada  balsam.  In  such  specimens  there  are  ol)served 
unmistakable  bacilli  distinctly  stained.  Their  number  is  not  very  great, 
but  there  is  not  any  difficulty  in  finding  one  or  more  in  almost  every  field. 
They  are  cylindricial  rods  of  fairly  uniform  length,  single,  or  occasionally 
in  dumb-bells,  about  0*4  to  08  m.m.  in  length,  and  a  third  of  this  meas- 
orement  in  thickness.  They  are  generally  thinner  at  the  ends  than  in 
the  middle,  and  often  include  a  spherical  or  slightly  oval  clear  globule. 
In  some  samples  of  lymph  the  number  of  these  bacilli  is  very  small,  in 
others  they  are  so  far  abundant  that  in  every  field  one  or  more  examples 


Mv.  Vt.  >•>.  i.  may  l)e  met  with.  If  lymph  is  taken  earlier,  as  for  instance  on  tl 
un  iheKtu'i.^v  '^^y>  ^^^**  iiumbor  ofthc  bacilli  is  considerably  greater;  and  if  tl; 
of  Vaecinin  nn  •'  1k' squeezed  out  of  an  incipient  pock  on  the  third  day,  the  ni 
Ku'in^r,  K^!*      hacilli  is  souu-tiiufsi  so  great  that  the  lymph  may  l>e  considered  a  pi 

vatioii  of  them.  In  Figs.  37, 3S,  and  39,  Plate  XX.,  such  prepara 
shown  ;  they  are  coverglass  specimens  of  lymph  taken  from  u  com 
[XK'k  72  hours  after  vaccination.  This  same  lymph  was  teste<l 
and  produced  typical  vaccinia  in  every  insertion.  Appearances 
those  scon  in  tlie  al)ove  figures  cannot  but  have  an  imiK>rtaut  n 
it  can  hanlly  he  niaintainc<i  that  tliis  lymph  taken  undor  all  r 
precautions  wouM  i-ontain  by  accident  a  pure  cultivation  of  a  p 
six'cics  of  bjicillu^, — the  less  if,  as  will  presently  be  seen,  all 
jit  rultivating  the  bacillus  by  the  different  methods  in  use  utterly 
Lymph  of  72  hours,  taken  under  the  above  precautions,  alwa 
coverglass  specimens,  whi<*h,  when  treated  after  the  above 
reveal  a  ^^immI  many  oi'  the^e  bacilli.  The  appearances  in  hon 
of  th(\se  preparations  are  so  uniform  that  one  is  not  surjiri^ed 
being  regarded  by  bacterii/logisls,  unaware  of  their  source*,  as  cc 
specimens  in  each  instance  of  a  pure  (artificial)  cultivation  of 
that  is,  as  coverglass  specimens  prepared  not  from  an  aninia 
but  from  an  artificial  culture.  As  the  above  fi<rurcs  indie 
Iwicilli  of  72-hour>*  lymph  are  always  chiefly  in  groups ;  the  i 
of  groups  consisting  of  a  small  number  (3-8),  other  groups  ec 
of  a  consiilerable  number  of  bacilli.  As  already  stated,  the  l>acil] 
include  clear  globules.  When  viewing  them  under  a  uirt< 
power  of  1,000  (Figs.  37,  38,  and  30),  it  appears  as  if  somi 
longer  bacilli  in(hnl<'d  two  globules  ;  but  on  higher  magnificatioi 
Fig.  40,  Plate  XXI.)  it  is  ascertained  that  in  reality  each  bacillus  : 
only  one  such  globule;  that  is  to  say,  that  where,  un<ler  th 
power,  a  bacillus  app«'ars  to  contain  two  globules,  tins  is  due 
fact  that  the  apparently  single  bacillus  consists  in  reality  of  :i  ^ 
two  bacMlli.     This  is  well  shown  in  Fig.  10,  Plato  XXI. 

Lymph  9(>  hours  old  .shows  the  same  bacilli,  but  not  in  such  abi 
as  in  72  hours'  lymph  :  and  the  later  the  lymph  is  taken  I 
numerous  are  they  found.  The  explanation  of  this  is,  I  think, 
to  .seek;  for  the  globules  mentioned  above  correspond  to  spores 
would,  Iherefore,  be  natural  that  the  later  the  lymph  is  taken 
there  is  left  of  the  bacilli,  and  the  more  the  .spores  have  becoi: 
Unless,  however,  the^e  spores  are  seen  within  the  Iwicilli  tlienis 
is  nut  ea.sy,  for  obvious  reasons,  tt)  recogni.^e  them  in  >tained  sp( 
of  lymph  for  what  they  are.  By  staining  coverglass  spccin 
lymph  taken  100-120  hours  after  vaccination  in  the  manner  u 
showing  spores  (heating  in  fuch>iu},  stained  granules  are  broughi 
the  lymph,  but  it  is  in  these  circumstances  imjK^.ssible  to  identil 
as  the  spores  in  question ;  whereas,  s<>  long  as  they  or  m<iuy  o 
are  still  containcti  in  the  bacilli, — c.//.,  in  lymph  72-9G  hours 
their  recognition  is,  owing  to  the  presence  of  the  stained  bacilli, 
And  they  can  be  detected  even  in  lymph  100-120  hours  old,  whe 
and  there  a  baeilhu  or  its  .^rlieath  is  ^till  recogni.^^able  ;  but,  as 
above,  tlie  bacilli  containing  spores  are  more  conspicuous  in  Ijj 
earlier  date,  namely,  72-96  hours  old. 

It  is,  then,  seen  that  these  observations  are  in  complete  In 
with  the  postulate  that  was  fornnilated  alK)ve,  Tiz.,  that  '^ripo*' 
contains  the  contagium  in  the  form  of  spores,  while  **  early  '* 
contains  the  bacillus  in  the  phase  antecedent  to  that  in  whjch 
appear  in  it. 
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Innumerable  attempts  have  been  made  by  me  to  cultivate  these  bacilli    app.  b.  No,  9. 
in  artificial  media,  but  they  have  all  failed.     Lymph  was  cultivated  ou  On  the  Etiolon' 
and  in  gelatine  at  20°  and  37°  C,  on  agar  at  37^  C,  on  glycerine  agar  at  vJiJS?'*b 
37°  C,  aerobically  and  anaerobically,   but  without  avail.     The  very  i)r.  Klein,  f.R.8. 
same  lymph   which  contained  the  bacilli  most  abundantly  (72  hours' 
lymph),  and  of  which  representations  have  been  given  in  Figs.  37,  38, 
39,  and  40,  when  inoculated  into  artificial  media,  produced  in  two  agar 
tubes  a  few  colonies  of  cocci  only ;  in  the  majority  of  tubes  (eight) 
no  colonies  whatever  appeared.    It  follows  then  that  the  above  bacilli 
are  at  present  not  cultivable  by  the  ordinary  methods.     This,  though 
disappointing,  is  nevertheless  of  some  value,  as  it  proves  conclusively 
that  these  bacilli,  though  constant  in  the  lymph,  do  not  belong  to  the 
saprophytes  that  are  occasionally  superadded  to  lymph,  and  that  are 
easily  cultivable. 

I  have  tried  to  overcome  the  above  difficulty  by  seeking  to  cultivate 
the  bacilli  in  the  subcutaneous  tissue  of  the  calf,  and  in  the  following 
manner.  Large  quantities  of  calf  lymph  (taken  fifth-sixth  day)  were 
injected  into  the  subcutaneous  tissue  of  the  calfs  groin,  care  being  taken 
not  to  allow  anj^  of  the  lymph  to  pass  into  the  corium  itself.  This  is 
easily  achieved  by  contriving  that  the  Pravaz  syringe  containing  the 
lymph  for  injection  shall  have  its  needle  fille^l  with  salt  solution.  The 
needle  having  been  introduced  through  the  corium,  and  then  thrust 
horizontally  for  some  distance  along  the  subcutaneous  tissue,  the  piston 
is  next  pressed  and  the  contents  discharged.  The  syringe  is  then 
again  charged,  a  fresh  needle  put  on,  and  the  injection  is  repeated 
in  a  new  locality  of  the  same  calf.  I  have  in  this  manner  injected 
considerable  amounts  of  lymph  into  the  subcutaneous  tissue  of  a  calf,  in 
eight  different  spots  of  the  groin.  No  cutaneous  manifestations  took 
place  in  this  calf.  On  the  eighth  day  the  calf  was  killed  and  the  sub- 
cutaneous tissue  of  the  groin  was  carefully  examined.  On  exposing  the 
subcutaneous  tissue  in  the  region  of  the  injection,  it  was  found  very 
moist  and  (edematous,  and  in  several  places  the  site  of  the  inoculation  was 
marked  by  fibrous  corded  thickenings,  some  larger,  others  smaller.  An 
incision  into  these  showed  deuse  tough  fibrous  tissue,  but  considerable 
quantities  of  serum  oozed  out  of  the  peripheral  portion  of  each  thickening. 
The  nearest  inguinal  glands  were  very  swollen  and  on  section  juicy,  much 
serum  oozing  out  of  their  cut  surface.  Coverglass  specimens  and 
cultivations  were  made  of  the  fibrous  thickenings  and  of  the  oedematous 
portion  of  the  subcutaneous  tissue,  as  also  of  the  Ijmph  gland.  In  these 
coverglass  specimens  there  were  found  no  bacilli,  but  abundance  of  cocci, 
singly,  and  as  diplococci,  and  as  small  and  large  masses.  On  inoculating 
nutrient  media  with  the  material  numerous  colonies  came  up ;  but  they 
were  colonies  of  the  ordinary  staphylococcus  pyogenes  aureus  and  albus, 
the  relative  proportion  between  the  two  species  being  a  little  in  favour  of 
the  latter.  I  then  inoculated  another  calf  subcutaneously  with  the  cul- 
tures of  these  two  species;  on  one  side  of  the  groin  the  injection  being 
made  with  the  staphylococcus  aureus,  on  the  other  with  the  staphylococcus 
albus.  All  the  injections  took  efiect,  inasmuch  as  a  nodule  appeared  in 
the  subcutaneous  tissue  at  the  seat  of  each  inoculation,  the  skin  above 
being  red.  These  nodules  increased  in  size  for  some  days  ;  but  by  the 
sixth  day  began  to  diminish  and  to  become  firmer,  the  skin  itself  again 
becoming  pale.  When  attempting  to  express  matters  from  the  nodules 
6n  the  third  and  fourth  days,  pus  was  obtained,  which  in  coverglass 
specimens  and  in  culture  showed  the  presence  of  an  abundance  of 
cocci,  staphylococcus  aureus  and  albus. 

It  follows  then  from  all  this  that  the  characteristic  bacilli  described 
above  as  being  present  in  considerable  numbers  in  the  early  lymph,— 
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13. — liHrnan   I  accuie  Lymph, 

I  havo  so  far  only  oxaminc<I  human  lymph  taken  on  the  eigl 
Tliis  lymph  was  obtained  through  tho  Vaccine  De])artment 
Local  Government  Board,  and  was  labollod  •'  clear  Ivmi>h  :"  that 
of  the  very  best  quality.  In  covergIa.ss  specimen.s  of  siicl 
prepannl  in  the  manner  dcscrrihed  above,  the  same  minute  bac 
found  as  in  culf  lymph;  but  in  limited  numbers,  just  as 
lymph  of  the  .5-7  day.  Some  of  the  bacilli  of  the  humai 
contained  in  a  middle  thickened  part  the  clear  oval  <i:lobule  ni 
above  as  probably  of  the  nature  of  a  si)ort».  But  there  wei 
present  Avhieh  were  cylindrical,  and  in  size  and  aspect  of  t 
character  as  in  the  calf  lymph.  In  several  examples  of 
lymph  the  number  of  these  was  considerable,  and  there 
(liflicultyin  demonstrating^  them  insomesiimples  in  almost  every  fi( 
micro>co|H».  In  other  >aniples  they  could  be  found  only  h«;re  ai 
while  free  t^lobulea  that  ajipeared  like  s|)ores  could  bealwnvs  fniii 
cultivations  made  of  this  human  lymph  in  the  ordinary  media  \\ 
no  colonies  at  all,  or  only  a  few  colonies  of  cocci.  In  no  instaii 
colonies  of  any  bacillus  obtained. 

C\ — Variolous  lymph. 

Two  samples  of  varicdous  lymph  were  obtained  from  the  vt 
confluent  pmall]>ox.  The  eruj)tion  was  at  its  fourth  <laj.  The  Ivi 
clear,  but  under  the  miscruscope  containe<i  a  few  leucocytes.  C -idi 
made  from  both  samples  of  lymph  remaineil  ])erfectiy  sterile;  in 
tubes  not  a  sinjj:le  colony  appeared.  But  on  preparinir  <'o 
specimens  after  the  above-menti<mc»<l  nu'th(Kl,the  Siimcbaeilli  w«'! 
in  this  small-pox  lymph  as  have  been  described  as  occurring  in 
lymph:  the  bacilli  in  size,  aspect,  ari<l  in  the  circumstances  that 
them  c<>nt«ine<l  <'lear  «jlobules,  were  exactly  the  same.  In  ea<'li  tiel 
micrciscope  a  few  of  these  bacilli  could  be  demonstrated.  Fit*,  -i 
XXI.,  shows  th<*  bacilli  in  the  sample  of  small-pox  lymph  wh 
used  for  the  suceessinl  inoculation  of  calf  No.  2.  in  Series  II 
exivrimrnts  with  variolous  lymph. 

Alike  then  in  variolous  lymph  and  in  vaccine  lymph, — and  > 
the  latter  be  <lerivetl  from  the  calf  or  from  the  human  subject, — \ 
the  same  delinite  bacillus  is  demonstrubK' ;  a  bacillus,  namely 
contains  bodies  ccmiparablc  with  sjHU-es,  but  which  cannoc  at  pn 
cultivated  in  artificial  nutritive  media.  It  is  hardly  probable  th 
bacilli  are  mere  accidental  admixtures,  sc  eing  that  they  were  four 
samples  <»f  lymjdi,  even  in  those  in  which  none  of  the  noti 
adventitious  mierobos  of  lymph  could  be  demonstratcKl  cither  by  co^ 
specimens  or  by  culture.  That  this  bacillus  is  not  of  the  natii 
superadded  siiprojdiyte  is  al-o  shown  by  the  fact  that,  whcr 
saprophytes  of  vaccine  lymph  are  easily  (Miltivablc  in  the  c 
artificial  nie<lia,  the  bacillus  in  (]uestion  utterly  failed  to  grow  i 
under  the  most  varied  comlitions  of  cultivation. 
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ETIOLOGY  OF  VACCINIA  AND  VARIOLA. 

PLATE  XnL  (a). 

Beprodaced  from  a  photograph  of  the  abdomen  of  Calf  No.  24,  taken 
on  the  sixth  day  of  yaccination  by  multiple  linear  inoisionB  with  lymph 
obtained  from  Calf  No.  22a  (page  992). 
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ETIOLOGY  OF  VACCINIA  AND  VARIOLA. 


PLATE  Xin.  (6). 

KcpresentB  the  ycsicles  of  Calf  No.  24r  at  the  date  when  the  photograph 
reproduced  as  Plate  XIII.  (a)  was  taken  (see  page  392). 


J>laiejmO>) 


4 


403 


ETIOLOGY  OF  VACCINIA  AND  VARIOLA. 


PLATE  XIV.  (a). 

Beprodnoed  from  a  photograph  of  the  arm  of  an  infant  on  the  eighth 
day  of  Tacoination,  the  Boorce  of  the  lymph  employed  haying  been  Oalf 
No.  22  (a)  (page  392). 
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ETIOLOGY  OF  VACCINIA  AND  VABIOLA. 


PLATE  XIV.  (b). 

Drawing  of  the  vesicles,  on  the  eighth  day,  of  the  infant  referred  to 
under  Plate  XIV.  (a)  (page  392). 
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ETIOLOGY  OP  VACCINIA  AND  VABIOLA. 

PLATE  XV.  (tt). 

Beproduoed  from  a  photograph  of  the  arm  of  another  infant  on  tbo. 
mghih  day  of  vaccination  with  lymph  from  Calf  l^o.  22  (a)  (page  392). 
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ETIOLOGY  OF  VACCINIA  AND  VABIOLA. 


PLATE  XV.  (5). 

Di-awing  of  the  yesicles,  on  the  eighth  day,  of  the  infftnt  referred  to 
under  Plate  XV.  («)  (page  392). 
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ETIOLOGY  OF  VACCINIA  AND  VARIOLA. 


PLATE  XVI. 

Beprodueed  from  a  photograph  of  the  arm  of  an  infant  on  the  eighth 
day  •f  TBOcmation  with  lymph  deriyed  from  the  yesioles  of  the  child 
referred  to  nnder  Plates  XV.  (a.)  and  XV.  (&.)  (page  S92). 
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ETIOLOGY  OP  VACCINIA  AND  VARIOLA. 


Beprodncod  from  a  photograph  of  the  mid  of  an  inftnt  on  Hhb  m 
•hiij  of  vaccinia;  the  uoarce  of  the  lymph  employed  having  been 

Calf  No.  8  (page  3»4). 
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ETIOLOGY  OF  VACCINIA  AND  VARIOLA. 


PLATE  XVni. 

Beprodnced  from  a  photograph  of  the  abdomen  of  a  calf  on  the  sUth 
day  of  yaccination  by  multiple  linear  incisions  with  lymph  fVom  cnlf 
No.  16  (page  395). 
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ETIOLOGY  OF  VACCINIA  AND  VARIOLA. 


PLATE  XIX. 

Reproduced  from  a  ])hotograph  of  the  arm  of  an  infant  on  the  eighih 
■ffij  -jf  vaccination  with  lymph  from  Calf  No.  10  (pago  395). 


PLATE  XIX. 
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ETIOLOGY  OF  VACCINIA  AND  VARIOLA. 

PLATE  XX. 

Figs.  37,  38,  and  39. 

Beprodaoed  from  photographs  of  cover-glass  speoimens  of  lymph  taken 
directlj  from  yesioles  on  oalres  at  the  Animal  Yaocine  Establishment 
72  hours  after  those  animals  had  been  yaccinated  in  ordinary  course 
(page  398). 

[Magnifying  power,  1,000.] 
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ETIOLOGY  OF  VACCINIA  AND  VARIOLA. 

PLATE  XXL 

Fig.  40. 

Represents  a  coyer-glass  speoimen  of  eaXf  lymph  taken  under  rimilar 
conditions  to  those  referred  to  in  regard  of  Plate  XX. 

[Magnifying  power,  2,000.] 

Fig.  41. 

Beproduced  from  a  photograph  of  a  cover-glass  specimen  of  clear  lymph 
taken  on  the  fourth  day  of  the  eruption  from  the  smctOrpox  vesieUs  of  an 
unyaccinated  patient.  The  specimen  exhibits  a  few  nnclei  and  a  oon- 
sidernble  nnraber  of  minute  bacilli  (page  400). 

[Magnifying  power,  1,000.] 
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No.  4. 
Repoqt  on  Micro-organisms  found  in  the  Small  Intestine  of  Man;   app.b.No.4. 

by  Dr.  CA0TLEY.  Sl,«^r°' 

Bt  far  the  most  common  organism  found  post  mortem  in  the  human  the  Smmll  Intes- 
small  intestine  is  one  which  has  received  the  name  "  bacillus  coli  com-  iSroIuttey.'  ^ 
munis."  It  is  also  one  of  very  great  interest,  and  perhaps  of  greater 
importance  and  influence  than  at  present  appears.  It  is  almost  certainly 
present  in  con^iderable  numbers  in  all  human  faeces  and  also  in  those  of 
a  great  many  lower  animals ;  consequently  its  range  of  distribution  must 
be  very  great  indeed.  Then,  too,  it  is  one  of  those  organisms  which  grow 
luxuriantly  on  all  the  nutrient  media  employed  in  the  laboratory,  both  at 
the  ordinary  temperature  and  at  that  of  the  human  body ;  most  pro- 
fusely certainly  at  the  higher  temperature.  Its  multiplication  is  therefore 
infinite.  Further,  it  exerts  a  decomposing  action  on  albumen,  as  is 
indicated  by  the  indol  found  in  broth  cultivations  of  the  organism. 
Finally,  it  possesses  exceptional  interest,  and  probably  importance,  on 
account  of  its  close  resemblance  to  the  organism  which  has  been  credited 
with  the  causation  of  typhoid  fever.  In  its  cultural  characters  it  is  so 
closely  allied  to  this  latter  organism  in  many  respects  that  it  has  been 
suggested  that  they  are  identical,  or  merely  different  phases  of  the  same 
organism.  Hence  the  nee<l  that  the  properties  and  charactera  of  bacillus 
coli  communis  should  l)e  thoroughly  investigated. 

Method  of  obtaining  this  Bacillus, — The  bodies  of  patients  who  had 
died  from  some  acute  disease,  such  as  meningitis,  cholera,  cerebral 
abscess,  and  the  like,  or  from  some  prolonged  wasting  disease,  such  as 
sarcoma  of  the  lung  and  diabetes,  were  selected  for  examination,  and 
material  was  taken  from  them  at  periods  ranging  from  12  to  36  hours 
after  death.  A  portion  of  the  lower  part  of  the  ileum,  about  two  inches 
long,  was  in  each  instance  ligatured  at  both  ends  and  removed  from  the 
body.  The  ligatured  intestine  was  next  opened  with  sterilized  scissors, 
and  salt  tubes  were  inoculated  with  a  trace  of  the  contents  taken  from 
the  surface  of  the  mucous  membrane.  From  the  salt  tubes  gelatin  and 
agar-agar  plate-cultures  were  made.  The  former  were  incubated  at 
ordinary  temperature,  the  latter  at  37°  C. 

Results. — In  every  case  this  common  intestinal  micro-organism,  the 
bacillus  coli  communis,  was  present  in  the  bowel  contents  in  large 
number.  In  some  cases  it  was  obtained  in  pure  culture,  but  more 
frequently  other  organisms  were  also  found  in  the  plate  cultivations ; 
never,  however,  more  than  a  few  colonies  of  any  individual  variety. 
Some  of  these  other  organisms  were  moulds,  various  kinds  of  sarcinas, 
and  varieties  of  staphylococci. 

The  following  examples  may  be  given  in  illustration  : — 
1.  Tubercular  Meningitis  in  a  girl  aged  nine.     The  cultures  yielded 
the  bacillus  coli  in  large  number,  and  a  few  colonies  of  a  liquefy- 
ing bacillus. 
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2.  Cholera  in  an  adult  male.     The  cultures  yielded  the  bacillus  coli 

in  lai'f^e  number,  and  several  liquefying  colonies  of  the  cholera 
vibrio. 

3.  Cerebral  Abscess  in  a  woman  of  39.     The    cultui'ed    yielded  a 

moderate  number  of  colonies  of  the  bacillus  coli,  and  a  consider- 
able numl)er  of  other  organisms.  Among  the  latter  were  two 
varieties  of  moulds,  and  a  staphylococcus  forming  a  delicute  Iniff- 
coloured  growth  on  gelatine  and  a  thick  vhite  growth  on  agar- 
agar ;  a  siircina  forming  a  [)alc  yellow  streak  on  gelatine,  which 
it  slowly  liquefied,  and  a  thick  yellowish  white  growth  on  agar- 
agar,  with  thick  deposit  in  the  water  of  condens-ation ;  a  Farcina 
forming  a  narrow  raised  nodular  growth  on  gelatine,  which  it  did 
not  liquefy,  and  a  thick  pale  yellow  growth  on  agar-agar. 

4.  Meningitis,   secondary  to  ear   disease,   yielded   pure    cultures  of 

bacillus  coli. 

5.  Sarcoma  of  Lung,     About  95  per  cent,  of  the  colonies  in  the 

plate  cultures  consisted  of  bacillus  coli.  In  addition  a  few 
moulds  and  staphylococci  were  obtained. 

6.  Cerebral  Ha>nwrrhage,     Almost  a  pure  culture    of   bncillud  roll 

was  obtaine<l,  as  well  as  colonies  of  a  liquefying  organism  not 
fatal  to  mice. 

Thcfc  few  examples  arc  sullicient  to  indicate  the  overwhelming 
prepondenince  of  bacillus  coli  over  the  other  organisms  which  are  at 
times  present  in  the  j^mall  intestine.  It  is  worthy  of  note  that  even 
in  the  case  (-f  cholci'a  there  was  a  very  large  number  of  colonies  of 
bacillus  coli  and  a  vcrv  few  of  the  cholera  vibrio. 

Comparative  Observations. — In  1885  Emmerich  obtained  a  bacillus 
known  as  Emmerich's  bacilliis  or  B.  neapolitanus,  from  the  faeculeut 
dejecta  of  cholera  patients  at  Na])les.  In  18i<0  Weisser  found  n  similar 
bacillus  in  normal  and  abnormal  human  fa>ces.  Since  then  it  has  been 
shown  to  be  constantly  present  in  faeces  of  healthy  men  and  children, 
and  in  the  fa?ces  also  of  many  of  the  lower  animals.  Sternberg  found 
it  in  the  blood  and  various  organs  of  cases  of  yellow  fever.  The 
bacillus  cavicida  of  Brieger  is  also  probably  identical  with  buciUus  coli, 
as  also  the  various  bacilli  described  by  Booker  as  being  present  in  the 
alimentary  cimal. 

Certain  variations  have  been  noticed  in  the  behaviour  of  this  bacilIaS| 
both  as  regards  its  growth  in  culture  media  and  its  pathogenic 
power.  Thus  Brieger's  bacillus,  obtained  from  human  fasces,  was  \ery 
pathogenic  for  guinea-pigs.  These  were  invariably  killed,  within  72 
hours,  by  a  small  dose  of  a  pure  culture  injected  subcutaneouslj ;  i 
general  septicemic  infection  being  produced.  The  above  variations 
are,  however,  neither  sufficiently  great  nor  constant  to  warrant  the 
different  samples  of  bacillus  coli  being  claBsified  separately. 


Genekal  Characteristics  in  various  Culture  Media  of  Bacuxcs 
Coli  Communis,  obtained  from  the  Bodies  of  Persons  dying  of 
different  Diseases. 

Gelatin  Plate  Cultures, — The  colonies  of  this  bacillus  grow  on  the 
surface  and  in  the  depth  of  the  gelatine  at  a  rate  which  varies  slightlji 
but  as  a  rule  they  are  distinctly  visible  by  the  aid  of  a  magnifying  glas 
i  n  24  hours.  Their  appearance  varies  somewhat  with  their  age.  Tnose 
in  the  depth  form  small  spherical  or  oval  colonies,  white  in  reflected 
light ;  by  transmitted  light  dark  brown,  the  colour  deepening  with  igQ- 
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On  the  surface  they  form  a  bluish-white  expansion  with  thinner  clearer    App.  k.  No.  4. 
marginal  portions,  and  irregular  edges.     By  transmitted  light  the  colour  on  Micn^rgan- 
of  the  expanded  portion  varies  from  pale  straw  to  dark  brown,  and  jsms  found  in 
shades  off  towards  the  periphery.    In  the  centre  of  eacli  growth  is  a  small  tine  of  Man"  ^ 
round  dot  like  a  spherical  nucleus,  raided  and  projecting  above  the  sur-  ^''- <^'»ntley. 
face.     This  dot  or  nucleus  is  oval  or  hoi*se-shoe  shaped,  and  appeani  to 
consist  of  a  body  composed  of  a  cortex  and  medulla,  having  a  light 
brown  central  portion  and  a  thick  dark  brown  or  almost  black  ring 
ronnd  it.     The  horse-shoe  shape  of  the  nucleus  appears  to  be  due  to 
rupture  of  the  cortex  and  extrusion    of  the  medulla  at   the    point  of 
ruptare.     These  cultures  of  the  bacillus  have  a  peculiar  odour,  some- 
what like  that  of  a  field  of  white  clover. 

Gelatin  Streak  Cultures  grow  rapidly  and  form  a  whitish  expanded 
growth,  denser  and  whiter  along  the  line  of  inoculation  than  at  the 
edges,  thinner  and  translucent  at  the  margin.  They  are  iridescent, 
and  their  edges  are  irregular.  The  growth  becomes  thicker  and  whiter 
with  age.  The  rate  of  growth,  and  also  the  degree  of  extension  over  the 
surface  of  the  gelatin,  varies  in  different  cases ;  as  a  rule  the  extension 
is  up  to  the  very  limit  of  the  gelatin. 

Gelatin  Stab  Cultures  show  in  24  hours  a  large  number  of  minute 
round  colonies  along  the  line  of  inoculation  ;  with  a  thin  clear  extension 
on  the  surface,  like  the  flat  head  of  a  nail  but  with  irregular  eclges. 
Thie  surface  growth  varies  in  extent  and  thickness ;  sometimes  it  is  quite 
thin  and  reaches  to  the  edges  of  the  gelatin,  sometimes  it  is  thick  and 
its  extension  is  limited,  the  top  remaining  flat. 

Gelatin  Shake  Cultures, — A  Lirge  number  of  gas  bubbles  are  formed 
in  24  to  48  hours,  giving  the  gelatin  a  characteristic  appeai*ance. 
These  bubbles  disappear  slowly,  frequently  some  are  still  present  in  the 
depth  at  the  end  of  a  fortnight  or  more. 

Sugar  Gelatin  Stab  Cultures  grow  in  the  same  way  as  the  ordinary 
gelatin  stab  cultures,  with  the  exception  that  the  growth  on  the  surface 
is  less  marked,  being  both  thinner  and  less  extensive. 

On  Agar-agar  at  37°  C.  a  very  profuse  thick  raised  soft  white  growth 
is  formed  in  24  hours.  This  is  flat  on  the  surface,  with  edges  well  defined 
and  a  little  irregular.  A  thick  deposit  also  forms  in  the  water  of  con- 
densation within  the  test  tube.  There  is  further  a  conspicuous 
development  of  gas  bubbles  in  24  hours  in  the  lower  part  of  the  tube. 

On  Glycerin-Agar  at  37°  C.  there  is  a  similar  growth  in  24  hours  to 
that  on  agar-agar ;  but  it  is  rather  less  profuse,  and  there  is  rather  less 
deposit  in  the  condensation  fluid.  Fewer  gas  bubbles  are  formed.  This 
difference  in  the  development  of  gas  bubbles  is  however  practically 
unimportant,  for  on  making  shake  cultures  of  the  two  media  both  are 
almost  equally  crowded  with  gas  bubbles  at  the  end  of  24  hours. 

Alkaline  Beef  Broth  inoculated  and  incubated  at  37°  C  becomes 
cloudy  throughout  in  24  hours,  and  a  considerable  deposit  collects  in  the 
course  of  a  few  days  at  the  bottom  of  the  tube. 

On  Potato  at  37°  C.  the  organism  grows  slowly,  and  forms  a  yellowish 
smooth  shiny  film  on  the  surface.  Which  becomes  brown  with  age.  The 
growth  varies  a  little  in  different  culture  tnbes.  The  broth  cultures 
give  a  very  marked  pink  indol  reaction  with  nitric  acid ;  the  older  the 
culture^  the  more  marked  is  this  reaction. 

Milk  Cultures  are  completely  coagulated  in  24  to  48  houn,  and  the 
milk  becomM  acid. 
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Mioro-organ* 
« found  in 
SoiaU  Intes- 
ot  Man ;  by 
Cautley. 


Gelatin  Streak  Cultures  mnde  on  gelatin  containing  o  per  cent,  of 
lactose  and  coloured  uith  neutral  Ulmut  graduallj  but  very  slowlj 
become  faintly  blue,  inrlicating  an  ihci'eai»ed  development  of  alkalinity. 

Marphology, 

In  fresh  preparations  these  bacilli  are  distinctly  but  not  very  actirdj 
mobile.  Their  mobility  varies  with  the  age  of  the  culture ;  it  is  most 
marked  ut  the  end  of  24  hours,  and  gets  less  and  less  as  the  cultore 
grows  older.  Examination  of  stained  cover-glass  specimens  shows  that 
the  bacillus  varies  considerably  in  its  morphology  both  according  to 
the  culture  media  employed  and  adso  according  to  the  scarce  from 
which  the  organism  has  been  obtained.  The  typical  form  is  short  rod 
with  rounde<l  end  ;  frequently  these  very  short  reds  are  so  plaofnl  end 
to  end  that  they  look  like  diplococci. 

Preparations  from  some  of  the  growths  show  chains  and  long  thread5, 
and  also  involution  foims.  The  presence  or  absence  and  the  number 
and  size  of  these  varies  considerably,  according  to  the  media  on  which 
the  organism  wus  ^rown  and  according  also  to  the  source  from  which, 
the  bacillus  was  obtained. 


Action  of  the  Bacillus  Coli  on  Food  Stuffs, 

Albumen, — Sterile  tubes  of  albumen  broth  inoculated  and  inculmteti 
at  37^  C.  soon  showed  a  copious  growth.  Xo  distinct  peptonizing  action 
was  discoverable. 

Albumen  Broth  and  Potato. — No  conversion  of  starch  into  sugar. 

AlbumcJi  Broth  and  White  of  Egg. — The  egg  became  partially 
eroded. 

Albumen  Broth  and  Olive  Oil. — No  omulsificntion  of  the  oil  took 
place. 

All  thtjse  cultures  gave  a  marked  indol  reaction.  This  was  the  only 
noticeable  result  obtained,  although  the  organism  grew  freely  in  all  the 
media,  and  was  allowed  to  continue  growing  for  more  than  three 
months,  with  and  without  free  access  of  air. 


Comparison  between  Bacillus  Coli  and  the  folloicing  Organistns* : — 

1.  A  bacillus  obtained  from  the  intestinal  mucus  of  a  mouse. 

2.  A  bacillus  obtained   from   the  heart-blood  of  a  mouse  subcu- 

taneously  inoculated  with  the  typhoid  fever  bacillus. 

3.  A  bacillus  obtained  from  the  mesenteric  gland  of  a  patient.  No.  I., 

who  died  of  typhoid  fever. 

4.  A  bacillus  obtained  from  the  peritoneal  exudation  of  a  guinea- 

pig  inoculated  intra))critoneally  with  the   bacillus  from    the 
above  typhoid  fever  case. 

o    A  bacillus  from  the  si)lecn  of  typhoid  fever  case  No.  IT. 

G.  A    ba"illus  from   the   mesenteric  gland  of  typhoid   fever   case 
No.  II. 


*  TheKe  were  placed  at  my  disposal  by  Dr.  Kleiu,  vtho  gives  aecoont  in  thb 
volume  of  the  sources  whence  they  werr  derived,  and  the  methods  by  whiek  ha 
obtained  them. 
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Taking  these  seriatim^  I  found  that : —  app.  b.  No.  4. 

1.  The  organism  from  the  intestinal  mucus  of  the  mouse  was  inaknost  on  MiCTo^orgtu- 

all  respects  like  the  bacillus  coli.   Microscopically  it  appeared  to  be  isms  found  in 

a  little  larger,  with  greater  variation  in   length  and  thicknes?,  tineo?Man^^ 

and  forming  longer  threads.     In  gelatin  plate  culture  it  closely  l>r. Ciutley. 

resembles  that  organism,  the  only  difference  noticed  being  thiit 

the  colonies  on  the  surface  appeared  denser  and  thicker,  and  the 

colonies  in  the  depth  of  the  medium  darker  brown  by  transmitted 

light,  than  is  the  case  with  bacillus  coli.      Its  growth  on  ag^ir- 

agar   and  glycerine- agar  was  rather  less    profuse  than  that  of 

bacillus  coli,  but  it  produced  even  more  gas  bubbles.     The  indol 

reaction   in   broth   cultures  of  it  was,   however,  less    marked. 

Taking  these  differences  as  u  whole,  they  arc  rather  differences 

in  degree  than  in  kind,  and  indicate,  not  that  the  bacillus  is 

another  variety,  but  that  it  is  slightly  modified. 

2.  The  bacillus  from  the  heart-blood  of  the  mouse  which  died  after 

inoculation  with  the  typhoid  fever  bacillus,  resembled  organism 
No.  1  (that  from  the  intestinal  mucus)  in  its  mode  of  growth,  and 
morphologically.  Both  produced  numerous  gas  bubbles  in  shake 
cultures  of  gelatin,  glycerin-agar,  and  agar-agar.  These  gas 
bubbles  persisted  longer  than  in  similar  cultures  of  bacillus  coli. 
Both  organisms,  like  bacillus  coli,  coagulate<l  milk  in  24  to  48 
hours  and  caused  in  it  an  acid  reaction. 

3.  The  bacillus  from   the  mesenteric   gland  of  a   patient  who  died 

of  typhoid  fever,  varied  from  the  above  in  a  good  many  respc^cts. 
Its  growth  in  gelatin  btreak  cultures  was  the  same  in  kind,  but 
more  transparent  and  less  profuse.  In  stab  cultures  it  also  grew 
much  less  freely,  both  in  the  depth  and  on  the  surface.  In 
stab  cultures  in  sugar  gelatin  it  grew  even  less  freely  and  not  at 
all  on  the  surface.  In  gehttin  plute  culture  it  differed  markedly 
from  bacillus  coli.  The  colonies  did  not  grow  sd  quickly  or  so 
luxuriantly;  no  central  nucleus  made  its  appearance,  or  only  a 
very  minute  one.  On  glycerin-agar  and  agar-agar  there  was  less 
surface  growth  but  more  deposit  in  the  condensation  fluid ;  no 
gas  bubbles  were  developed  either  in  streak  or  in  shake  cultures. 
The  bacillus  also  grew  less  freely  in  broth,  and  failed  to 
produce  indol,  as  indicated  by  the  nitric  acid  reaction.  On 
potato  a  smooth,  shiny,  waxy  tenacious  film  was  slowly  formed. 
Milk  was  not  coagulated  by  this  bacillus.  Morphologically  and 
biologically  too  it  differed  in  exhibiting  much  greater  and  more 
persistent  motility.  The  bacilli  were  considerably  longer  and 
more  rodlikc,  and  more  numerous  and  longer  threads  were 
produced  than  in  the  case  of  bacillus  coli.  The  bacillus  changed 
the  colour  of  neutral  litmus  gelatin  cultures,  causing  them  to 
become  blue  more  rapidly  than  bacillus  coli,  although  the 
growth  of  the  organism  was  less  profuse. 

The  most  important  of  these  differences  are  the  absence  of  coagulation 
of  milk,  absence  of  ijas  hubbies  in  shake  cultures,  absence  of  indol 
reaction,  the  motility,  and  the  size  of  the  bacillus. 

4.  5,  and  6.  The  bacillus  obtained  from  the  peritoneal  exudation  of  a 

guinea-pig,  inoculated  with  the  bacillus  from  typhoid  case  No.  I. 
and  that  obtained  from  the  spleen  and  mesenten'c  gland  of 
typhoid  fever  case  No.  II.,  did  not  coagulate  milk,  and  resembled 
in  all  respects  the  organism  obtained  from  case  No.  1  of  typhoid 
fever. 
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Apf.  b.  No.  4.  So  far  then  the  most  important  distinguishing  characteristics  of  the 
On  Mioro^rgan-  tjphoid  fever  bacillus  are  the  absence  of  milk-curdling  propertiee^  of 
t^Smidi^lnteg-  ^^^^^  reaction,  and  of  the  power  of  producing  gas  bubbles. 

tine  of  Man ;  by 

^-  C*«"«y-  Conclusions. 

There  are  several  organisms,  bacilli,  obtainable  from  the  alimentary 
canal  in  cases  of  tjphoid  fever  and  other  diseases.  These  grow  in  the 
various  culture  media  in  slightly  different  ways.  The  typical  typhoid 
fever  bacillus  has  certain  distinctive  morphological  and  cultural  chancters. 
The  bacillus  coli,  as  generally  observed,  has  also  distinctive  characters. 
So  far  as  these  investigations  are  concerned,  it  would  appear  that  the 
bacillus  coli  is  not  identical  with  the  typhoid  fever  badllos,  and  that 
one  cannot  be  developed  from  the  other  by  artificial  culture. 
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No.  5.  App.  B.  No.  6. 

Observations  on  Blood-Infection  ;  by  Frederick  William         ti-n :  by  br.-^ 

AndREWES,  M.B.,  M.R.C.P.  ^*  •  Andrewes. 

Septicemia  may  be  broadly  defined  as  the  multiplication  of  micro- 
organisms within  the  blood  of  a  living  animal.  Many  organisms,  even 
though  pathogenic  under  other  conditions,  have  not  ability  to  produce 
septicsBmia,  but  quickly  vanish  from  the  blood  when  injected  into  the  cir- 
culation. Or  it  may  happen  that  an  organism  has  this  power  in  one 
animal,  and  not  in  another  less  susceptible  animal,  though  in  the  latter  it 
may  still  be  in  other  ways  pathogenic.  Any  observed  facts  bearing  on  the 
power  of  micro-organisms  to  grow  in  the  living  blood  may  thns  be  of 
importance  and  deserving  of  record. 

The  present  series  of  observations  was  undeilaken  with  species  of 
micro-organisms  derived  for  the  most  part  from  cases,  human  or  other, 
in  which  blood  infection  had  actually  occurred.  The  following 
organisms  were  employed  : — 

(1.)  Streptococci  of  two  species ;  one  apparently  identical  with  strep- 
tococcus erysipelatos,  the  other  a  species  derived  from  a  case  of  cerebral 
abscess,  and  so  far  as  I  am  aware  previously  undescribed.  (2.)  Bacillus 
tj/phosus  (of  E  berth  and  GadTky)  and  Bacillus  colt  communis.  And 
(3.),  two  organisms  closely  allied  to  the  latter,  which  were  found  rs 
accidental  sources  of  blood  infection  in  certain  experiments  on  guinea- 
pigs. 

Streptococcus  Erysipelalos, 

A  boy  suffering  from  typhoid  fever  died  of  perforation  of  the  bowel. 
The  heart-blood,  collected  with  every  precaution  after  death,  showed 
large  numbers  of  streptococci.  These  grew  abundantly  in  pure  culture 
in  cultivations  made  from  the  blood  by  Dr.  Klein,  who  concluded  from 
the  results  of  experiment  on  animals  {vide  his  paper  on  the  Etiology  of 
Enteric  fever  in  this  volume)  that  the  organism  was  the  erysipelas  coccus  ; 
though  in  what  manner  blood  infection  had  arisen  in  this  case  of 
typhoid  fever  with  no  erysipelas  complication  remained  unexplained. 

Observations  were  therefore  undertaken  to  ascertain  whether  blood 
infection  could  be  produced  in  rabbits  with  this  organism. 

(1.)  Two  rabbits  were  inoculated  subcutaneously  in  the  groin  with  an 
agar-agar  culture  of  the  streptococcus  which  had,  the  day  before,  produced 
in  the  ordinary  way  typical  erysipelas  in  two  rabbits.  One  of  the  rabbits 
of  the  new  series  died  on  the  fourth  day.  No  local  erysipelas  had  been 
produced,  but  there  was  some  hcemorrhage  at  the  point  of  inoculation, 
and  around  it  some  semi-purulent  whitish  material.  Cultivations  on  gelatin 
and  agar-agar  made  with  material  from  the  subcutaneous  tissue  at  this 
spot,  yielded  practically  pure  growth  of  the  streptococcus :  and  cultivations 
made  in  the  same  way  from  the  heait  blood  yielded  numerous  pure 
colonies  of  the  same  organism.  Blood  infection  had  therefore  been  pro- 
duced in  this  case.  The  second  rabbit  remained  well  and  was  afterwards 
used  for  a  further  experiment  (3). 

(2.)  Two  rabbits  were  anaesthetised  with  chlorofonn,  and  injected 
within  tlic  peritoneum  (as  was  supposed^  with  the  condensation  fluid  from 
an  agar-agar  culture  of  the  coccus  from  the  heart'^blood  of  the  preceding 
rabbit,  diluted  with  sterile  salt  solution  :  each  received  about  1  c.c.  of  the 
mixture.  One  of  these  rabbits  had  previously  been  inoculated  subcutane- 
ously witii  the  same  streptococcus  without  any  result.    It  again  remained 
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App.  B.  Xo.  o.     unaffected.    The  other  rabbit  died  on  the  fourth  day,  when  it  was  foand 
Jn  BiooiTinfec.    ^^^^  ^^^  injection  had  not  penetrated  into  the  peritoneum^  but  only  into  the 
ion  ;  ^  D.-.  F.     subcutaneous  tissue  of  the  abdominal  wall,  where  there  was  some  purulent 
w.  AndrevFM.      exudation.     The  injection  had  been  made  to  one  side  of  the  middle  line, 
and  the  skin  over  the  whole  of  that  side  of  the  abdomen  and  thorax  was 
found  intensely  congested  but  not  SBdemalous.     There  was  no  peritonitis. 
The  pericardium  contained  a  slight  excess  of  fluid,  and  a  gelatin  tube 
inoculated  from  this  yielded  a  single  colony  of  the  streptococcus.     Two 
gelatin  and  two  agar-agar  tubes  were  inoculated  from  the  heart-blood, 
and  in  all  a  few  colonies  of  the  streptococcus  arose.     Hence  a  slight  degref" 
of  blood  infection  had  been  produced.     Since  the  injection  failed  to  reach 
the  peritoneum  this  observation  merely  confirms  the  previous  one. 

(3.)  Two  rabbits  were  inoculated  subcutaneously  in  the  groin  with  mixed 
cultures  of  the  streptococcus  and  the  bacillus  typhosus.  One  of  these  wis 
the  rabbit  already  referred  to  as  having  resisted  inoculation  with  the 
streptococcus  in  experiment  (1.)  :  this  animal  again  remained  well.  A» 
regards  the  other,  which  died  in  six  days,  the  point  of  inoculatioQ  was 
found  injected  and  with  a  little  purulent  exudation  thereabouts.  There 
was  some  turbid  bloody  fluid  in  the  peritoneum,  and  from  this  and  from 
the  heart-blood  cultivations  were  made  on  gelatin  and  on  agar-agar.  All 
the  cultures  remained  sterile,  hence  either  no  blood  infection  had  been 
produced,  or  it  had  been  transitory  and  had  not  endured  for  the  longer 
period  which  this  animal  had  survived  as  compared  with  the  others. 

From  these  experiments  it  results  that  this  streptococcus  is,  when 
inoculated  subcutaneously,  able  in  certain  cases  to  produce  in  rabbits  blood 
infection.  It  hud  in  all  prolwibility  produced  blood  infection  in  the 
original  case  of  human  typhoid  fever,  and  it  is  a  well-known  fact  that 
in  fatal  c^iscrs  of  huniHii  erysipelas,  an  infection  of  the  blood  by  the 
erysipelas  coccus  sometimes  occurs. 

Streptococcus  from  a  case  of  cerebral  abscess, 

A  patient  suffering  from  ha?moi)tysis  accompanied  by  very  fcetid  ex- 
pectomtion,  died  with  cerebral  symptoms.  At  the  autopsy  he  was  found  to 
have  bn>nchiectasis,  and  in  the  brain  an  abscess  was  discovered  occupying 
the  greater  part  of  one  frontal  lobe,  and  holding  two  ounces  or  more  of 
vory  thick  greenish  j)us  devoid  of  any  odour.  Stained  cover-glass  pre- 
parations of  the  pus  ^*howed  numerous  streptococci  in  long  chains  the 
cocci  being  smaller  than  streptococcus  pyogenes.  Xo  other  organLsms 
could  bo  found.  Agar-agar  cultures  made  from  the  pus  and  incubated 
at  ,37"  C  yielded  very  numerous  pure  colonies  of  the  streptococcus,  no 
other  organisms  being  j)resent. 

The  lollowing  are  the  characters  of  this  streptococcus'.  It  grows 
only  at  the  temperature  of  the  body  :  gelatin  and  other  cultures  incubatetl 
at  20  ('.  sIio\ve<l  no  sign  of  growth  even  after  many  weeks.  On  agar- 
agar  and  in  broth  at  37°  C  it  growls  well.  On  agar-agar  the  colonies  are 
])la:nly  visible  in  24  hours;  they  are  circular,  semi- translucent  and  of  a 
greyish  white  colour.  In  a  few  days  they  become  thin  and  transparent  in 
the  cenlre,  and  thickened  and  more  opaque  atthee<lges,  thus  assuming  a 
ring-like  or  circiiiate  form  which  is  peculiar  and  characterLitic.  The 
colonies  rapidly  attain  their  full  size,  which  r.arely  exceeds  that  of  a 
pin*s  head :  only  when  they  are  very  few  and  widely  seimrated  do  they  grow 
larger  than  this,  and  it  is  under  these  latter  conditions  that  the  circulate 
form  is  l)est  developed.  On  glycerin  agar-agar  the  colonies  become  in 
a  week  or  ten  days  extremely  flat  and  transparent,  so  that  they  are 
scar^'cly  visible.     The  cultures  do  not  live  very  long:  in  from  two  to 
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three  weeks  they  are   dead.      Streak  subcultures  on  agar-agar  were    App.  b.  No.  5. 
kept  up  for  many  generations  and  maintained   the  same  characters,  On  Biood  infec- 
the  colonies  in  the  streak  remaining  for  the  most  part  discrete  and  w";„^^^* 
showing,  when  of  moderate  size,  the  above-mentioned  ring-like  form. 
The   condensation   fluid   from  the    agar^agar  cultures  contained  the 
streptococcus  in  very  long  chains.     Subcultures  on  gelatin  at  20^  C. 
invariably  tailed  to  grow. 

In  broth  at  37^  C.  a  white  flocculent  deposit  was  present  in  24  hours. 
It  always  remained  scanty,  and  was  composed  of  very  long  chains  of 
the  streptococcus.  The  individual  cocci  in  the  chains  were  smaller 
than  those  of  streptococcus  pyogenes.  Grown  in  milk  the  coccus 
failed  to  produce  any  coagulation. 

The  above  organism  thus  differs  from  streptococcus  pyogenes  not  only 
in  its  size  but  in  some  of  its  cultural  characters,  especially  in  its  failure 
to  grow  at  20°  C.  and  in  the  ringed  form  of  the  colonies.  I  have  failed 
to  find  any  description  of  this  species  ;  and  I  propose  provisionally  to 
name  it  streptococcus  circinatus,  in  allusion  to  the  peculiar  form 
assumed  by  well-isolated  colonies,  which  distinguishes  it  from  other 
streptococci  with  which  I  am  acquainted.  It  differs  also  in  another 
respect  from  streptococcus  pyogenes,  namely,  in  its  pathogenic  power.  It 
is  not  easy  to  induce  suppuration  in  rabbits  with  streptococcus  pyogenes, 
and  the  inflammation  excited  is  of  a  diffuse  and  spreading  character. 
But  the  streptococcus  now  described  readily  produces  a  circumscribed 
chronic  abscess  containing  firm  whitish  caseous  material,  which 
eventually  becomes  absorbed  and  disappears  without  liquefying  or 
breaking  externally.  This  was  produced  indifferently  in  rabbits  and 
guinea-pigs. 

Thus,  with  a  view  of  testing  the  physiological  effects  of  this  strepto- 
coccus,  two  rabbits  were  inoculated  subcutaneously  with  a  three  days* 
old  broth  culture,  which  was  a  first  subculture  from  the  original  tubes. 

Rabbit  1  received  about  a  quarter  of  a  cubic  centimeter  of  the  broth 
beneath  the  skin  of  the  ear.  In  24  hours  there  was  visible  at  the  point  of 
inoculation  a  small  papule,  which  in  three  days  had  increased  to  a  firm 
whitish  nodule  with  hardly  any  redness  round  it.  In  a  week  or  ten 
days  it  was  as  large  as  a  small  pea,  but  showed  no  inflammatory 
reaction  around  it.  In  this  condition  it  remained  stationary  for  many 
weeks,  showing  no  inclination  to  soften  or  break  down.  In  two  months 
it  had  diminished  much  in  size,  and  in  three  months  had  practically 
disappeared.     The  rabbit  remained  in  good  general  health  throughout. 

Babbit  2  was  inoculated  ut  the  same  time  with  the  same  broth  culture, 
but  received  nearly  two  cubic  centimeters  of  the  broth  beneath  the  skin 
of  the  groin.  In  24  hours  it  showed  a  reddened  nodule  at  the  point  of 
inoculation  as  big  as  a  small  pea.  In  three  days  this  nodule  had  more 
than  doubled  in  size  and  there  was  some  inflammatory  redness  round  it. 
On  this  day  the  skin  over  the  nodule  was  sterilised  and,  with  a  capillary 
pipette,  a  s.nail  white  ea^seous  plug  was  withdrawn  from  the  centre  of 
the  swelling.  This  plug  was  found  to  consist  mainly  of  pus  cells,  with 
fairly  numerous  cocci  mostly  in  pairs  or  short  chains  of  4-6  elements ; 
the  cocci  were  free  and  no  phagocytosis  could  be  observed.  Cultures 
made  on  agar-agar  from  the  caseous  material  yielded  pure  colonies  of 
the  original  streptococcus.  The  abscess  in  this  rabbit  continued  for  a 
time  to  increase  in  size  and  became  irregular  in  shape  as  if  composed  of 
several  agglomerated  nodules  :  but  at  the  end  of  a  week  the  inflammatory 
reddening  around  it  had  disappeared,  and  the  animal  was  in  good  general 
health.  However  about  the  15th  day  after  inoculation  it  died  rather 
suddenly  and  without  obvious  cause.     The  local  abscess  was  found 
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caseous  and  not  softening :  the  viscera  were  all  healthy,  and  cultnKs 
OnBlood-rtifK-    from  the  heart-blood  remained  sterile.     No  blood  infection  had  therefofc 

tion  ;  Dj  Vr.  r.  _ 

w.  Audrewi-s.      occurred. 

Two  guinea-pigs  were  next  inoculated  subcutaneouslj  in  the  groio, 
ench  with  a  cubic  centimeter  of  a  broth  culture  of  the  streptococcus ; 
tbis  being  the  fourth  subculture  from  the  original  tubes.  One  goinea- 
pig  remained  well,  no  local  effect  being  produced.  It  died,  however, 
about  five  weeks  later ;  no  cause  for  death  was  found,  and  the  point 
of  inoculation  appeared  quite  healthy.  The  other  guinea-pig  developed 
a  local  tumour,  which  after  a  fortnight  was  as  big  as  a  small  hazel 
nut.  This  animal  died  in  a  month,  when  the  tumour  was  Ibund  to 
consist  of  a  number  of  caseous  lymphatic  glands  which  had  broken 
down  in  the  centre  of  the  mass  into  semi-fluid  pus.  Cultures  from  this 
pus,  however,  yielded  numerous  colonies  of  a  short  bacillus ;  so  that 
the  liquefaction  of  the  caseous  material  cannot  be  assumed  to  have  been 
due  to  the  original  streptococcus.  Cultures  from  the  heart-blood  of 
this  animal  remained  sterile. 

In  order  to  ascertain  whether  the  organism  of  experiment  would  grow 
in  the  blood,  two  rabbits  were  inoculated  intravenously  (into  thpear-veiD), 
each  with  a  cubic  centimeter  of  a  3-days  old  broth  culture  of  the  strepto- 
coccus. One  died  in  19  days,  and  was  found  to  be  much  wasted,  but 
without  any  sign  of  visceral  disease  or  metastatic  inflammation  anywhere. 
Cultures  from  the  heart-blood  remained  sterile.  The  other  died  in  28 
days,  and  was  found  equally  free  from  any  visceral  abscess. 

This  streptococcus  therefore  appears  unable  tofiroduce  blood  infection 
or  septicapmia  in  any  form.  It  is,  however,  markedly  pyogenic,  though 
it  differs  from  most  other  pyogenic  organisms  in  producing  chronic 
rather  than  acute  abscess. 

Bacillus  typhosus  and  Bacillus  coli  communis. 

The  cultures  employed  were  derived  respectively  from  the  mesenteric 
glands  of  a  person  dead  of  typhoid  fever,  and  from  normal  human  in- 
testinal contents.  The  two  species  are  apparently  closely  allied,  and 
much  resemble  each  other  in  cultural  characters.  The  main  points  of 
•lifferenco  between  them  were  found,  by  repeated  observation  to  be 
tliese  : — The  typhoid  fever  bacillus  is  a  longer  rod,  on  the  average,  than 
bacillus  coli,  and  is  further  much  more  actively  motile;  it  has  no  power  of 
coagulating  milk,  nor  of  producing  indol  when  grown  in  broth.  BaciUas 
coli,  on  the  other  hand,  coagulates  milk  in  24  hours  at  37**  C,  and  broth 
cultures  of  it  give  a  well-marked  indol  reaction  after  a  few  days.  iSft 
also  Dr.  Cautley's  report  in  this  volume.) 

All  attempts  to  produce  blood  infection  with  these  organisms  were 
nnsuccess^ful,  a  result  not  altogether  in  accord  with  that  of  other  obser- 
vers. In  rare  cases  the  typhoid  Imcillus  has  been  found  in  the  h<«rt- 
blood  of  fatal  cases  of  human  typhoid,  and  blood  infection  wjth  bacillos 
coli  has  repeatedly  been  produced  in  animals.  Neither  species  however 
has  been  found  by  nie  capable  of  causing  n  typical  septiciemia  in  the 
rabbit. 

Two  rabbits  were  inoculated  into  the  peritoneal  cavity,  one  with  a  cubic 
centimeter  of  an  emulsion  of  a  7  days  old  agar^ar  culture  of  bacillos 
typhosus  in  sterile  salt  solution,  and  the  other  with  a  similar  cmuhdon  of 
bacillus  coli.  Both  animals  remained  perfectly  well.  This  failure  to  uro- 
duce  peritonitis  may,  however,  have  been  due  to  loss  of  virulence  on  tba 
l>art  of  the  organisms  wliich  had  been  cultivated  outside  the  body  for 
some  months,  or  to  the  fact  that  the  dose  injected  was  too  small. 
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Two  rabbits  were  intravenously  inoculated  (into  the  ear-vein),  one    Ajp.  b.  Wo.  ». 
with  a  cubic  centimeter  of  an  emulsion  in  sterile  salt  solution  of  a  1.^-  On  Blood  lnfto« 
days  old  culture  of  bacillus  typhosus,  and  the  other  with  the  same  quantity  ^^{nirHwiZ' 
of  an  emulsion  from  a  similar  culture  of  bacillus  coli.    The  next  day 
the  rabbit  injected  with  bacillus  coli  seemed  a  little  ill,  but  this  soon 
passed  off.     Practically  both  animals  were  unaffected.     However,  the 
rabbit  inoculated  with  bacillus  coli  died  after  14  days;    but  beyond 
general   wasting,  nothing  abnormal  was  found,  and  cultures  from  the 
heart-blood  remained  sterile.     The  other  rabbit  remained  well. 

A  further  experiment  was  made  to  ascertain  whether  blood  infection 
with  the  living  bacillus  coli  could  bo  produced  in  a  rabbit  previously 
made  ill  by  the  inoculation  of  a  considerable  quantity  of  an  emulsion 
of  the  dead  bacillus,  i,e,,  of  the  protoplasmic  or  intracellular  poison  of 
this  organism.  An  emulsion  of  the  scrapings  from  the  surface  of  a  one- 
day  old  agar-agar  culture  of  bacillus  coli  was  accordingly  made  in  beef 
broth,  and  two  cubic  centimeters  of  this  were  injected  subcutaneously 
in  the  groin  of  a  small  rabbit, — the  emulsion  thus  injected  having  been 
sterilised  by  exposure  for  10  minute  to  a  temperature  of  65^  C.  The 
animal  was  not  rendered  particularly  ill  by  thi:)  proceeding,  and  next 
dfty  it  was  inoculated  intravenously  with  one  c.c.  of  an  emulsion  in 
previously  boiled  salt  solution  of  the  scrapings  from  a  two-days'  old 
agar-agar  culture  of  bacillus  coli,  unsterilised.  At  the  same  time  a 
control  rabbit  was  intravenously  inoculated^with  the  same  quantity  of  the 
same  unsterilised  emulsion.     Both  animals  remained  in  peifect  health. 

These  six  experiments  show  that  it  is  not  easy  to  produce  blood 
infection  in  rabbits  with  bacillus  typhosus,  or  with  bacillus  coli  from  the 
normal  human  intestine ;  that  it  is  at  least  difficult  to  do  this  when 
these  organisms  have  been  grown  for  some  time  outside  the  animal  body. 
And  this  result  is  interesting,  when  compared  with  that  obtained  in  the 
next  series  of  experiments  with  closely  allied  bacilli. 

Bacilli  of  two  sorts  closely  allied  to  bacillus  coli  communis. 

In  Dr.  Klein's  report  will  be  found  au  account  of  a  series  of  experi- 
ments in  which  large  doses  of  micro-organisms  of  different  species 
(bacillus  prodigiosus,  bacillus  coli,  spirillum  cholera  asiaticae,  staphylo- 
coccus aureus,  &c.)  were  injected  intraperitoneally  into  guinea-pigs; 
and  iu  which  the  products  of  the  peritoneal  inflammations  thus  excited 
were  in  turn  injected  into  the  peritoneal  cavities  of  further  series  of 

fuinea-pigs.  In  these  experiments  blood  infection  constantly  occurred, 
lut  it  was  also  found  in  a  ^iven  scries  of  animals  that,  not  only 
was  the  micro-organism  originally  injected  found  in  the  peritoneal  exu- 
dation and  the  heart-blood,  but  that  an  intrusive  or<:anism — a  bacillus 
closely  nllied  to  bacillus  coli  communis — appeared  also  in  larger  numbers 
in  this  exudation ;  and  this  the  more  abundantly  the  further  removed 
in  the  series  was  the  animal  from  that  originally  inoculated.  Thus  in  a 
series  of  guinea-pigs  inoculated  from  peritoneum  to  peritoneum  v;ith 
bacillus  prodigiosus,  the  new  organism  gradually  increased  in  numbera 
in  the  peritoui'al  exudations  and  in  the  heart-Mood  till  it  had  almost 
replaced  the  bacillus  prodigiosus.  In  another  ser  es  of  guinea-pigs  similarly 
treated  with  staphylococcus  pyogenes  aureus,  a  similar  but  not  identical 
organism  appeared  iu  the  same  way.  Both  these  adventitious  species 
were  capable  of  producing  an  intense  septicaemia  in  guinea-pigs  and  mice. 
It  is  probable  that  these  adventitious  organisms  were  derived  from  the 
inteatine,  since  it  is  impossible  to  exclude  occasional  accidental  puncture 
of  the  gut  in  performing  intraperitoneal  injections ;  but  it  is  quite  likely 
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ipp.  B.  No.  5.   that  an  inflomed  peritoneum  allowed  of  the  pMsage  into  it  of  miatK 

1  Biood^nf-M?.    organisms  from  the  interior  of  the  intestine. 

l^Amfriwetk'  The  two  species  of  bacillus  thus  obtained  were  carefullj  studied  and 
compai-ed  with  bacillus  coli  communis  and  bacillus  tjpbosus.  From 
both  of  these  they  presented  differences,  notably  in  pathogenic  power. 
I  am  not  able  to  refer  them  with  certainty  to  any  described  species, 
though  the  description  of  firieger's  Bacillus  cavicida  is  not  very  dissi- 
milar. They  may  be  spoken  of  provisionally  as  Bacillus  septicsmiis  of 
the  guinea-pig,  Nos.  1  and  2. 

B.  Septicismia  of  the  guinea-pig  Xo.  1,  t.e.  that  found  in  the  peri- 
toneal exudation  and  heart-blood  of  a  series  of  guinea-pigs  which  had 
been  intraperitonenlly  inoculated  with  bacillus  prodigiosos.  This  organ- 
ism is  aerobic  and  does  not  liquefy  gelatin.  Grown  in  beef  broth  at 
37^  C,  it  produces  a  rapid  and  uniform  turbidity,  and  after  a  few  days 
a  whitish  deposit  at  the  bottom  of  the  tube;«.  After  a  week,  the  broth 
gives  a  marked  indol  reaction,  turning  a  deep  red  on  the  addition  of 
nitric  acid.  The  bacilli  are  actively  motile,  something  between  bacillus 
coli  and  bacillus  typhosus.  They  do  not  develop  into  such  long  threads 
as  bacillus  typhosus ;  and  certainly  they  are  distinctly  more  uniform  than 
1)acillus  coli.  Grown  in  milk,  strong  coagulation  is,  however,  produced 
in  24  hours  in  ZV  C. 

Gelatin  plnte  cultivations  of  the  organism  show  after  two  days  irre- 
{▼ular,  semi -transparent  superficial  colonies,  about  ^^  inch  in  diameter : 
in  the  depth  of  the  gelatin  the  colonies  are  small  and  globular.  Streak 
sub-cultures  on  gelatin  grow  rapidly,  spreading  to  a  width  of  ^  inch  in 
24  hours,  and  exhibiting  a  very  delicate  transparent  edge.  £ventually 
the  streak  becomes  half  an  inch  or  more  in  width,  and  is  greyish  and 
semi-translucent.  Stab-cultures  in  gelatin  grow  well,  and  some  gas 
bubbles  appear  in  the  medium.  The  bacilli  when  grown  on  gelatin  are 
much  iihorter  than  bacillus  typhosus,  and  in  this  medium  closely  resemble 
bacillus  coli.     In  gelatin  shake  culture  they  form  gas  bubbles  abundantly. 

On  agar-agar,  at  37°,  growth  is  rapid,  a  thick  whitish  layer  lieing 
formed  quite  like  that  of  bat'/illus  coli  or  bacillus  typhosus.  On  potato 
the  growth  is  thin,  white,  and  glutinous,  not  very  easy  to  see. 

Tliis  Imoilhis  thus  resembles  bacillus  coli  in  its  imi>ortant  cultural 
characters,  gelatin  and  agar-agar  cultures  l)eing  impossible  to  <listinguL<h 
from  those  of  B.  coli ;  it  resembles  it  also  in  yielding  indol,  in  forming 
gas  bubbles,  and  in  coagulating  milk.  It  differs  from  it  in  the  fact  that 
the  bacilli,  grown  in  broth,  are  longer,  larger,  and  much  more  actively 
motile  (B.  coli,  in  fact,  shows  under  this  condition  hanlly  any  motility  at 
all).     It  (Hffers  also  markedly  in  its  pathogenic  power. 

Two  guinea-pigs  wen*  inoculated  sulwutaneously  in  the  groin  with  the 
peritoneal  fluid  of  one  of  the  last  guinea-pigs  in  Dr.  Klein's  bacillus  pro- 
digiosus  series  (which  had  l)een  inoculateil  intraperitoneally  with  the  peri- 
toneal exudation  of  a  previous  meml)er  of  the  series).  They  died  in  about 
36  hours,  and  each  present^Ml  hsemorrhagic  oedema  over  the  skin  of  the 
l)elly,  and,  as  well,  intense  peritonitis.  Cultures  from  the  heart-blood,  the 
subcutaneous  oedema  fluid,  and  the  ^XTitoueal  exudation  all  Welded,  in 
both  animals,  pun»  colonies  of  the  bacillus  septica?miw  of  the  guinea-pig 
No.  1.  No  binglc  colony  of  bacillus  prodigiosus  appeared  in  these 
cultures.  The  leucocytes  of  the  iK»ritoneal  fluid  were  crowded  with  the 
scptica^mic  bacilli. 

With  the  condensation  fluid  from  agar-agar  cultures  derived  from  one 
of  the  above  animals  two  fresh  guinea-pigs  were  subcutaueously  inoca* 
lated  in  the  groin,  each  receiving  a  quarter  of  a  c.c.  of  the  fluid.     One 
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•animal  was  found  dying   in   24  hours,  and   was   killed  with  chloro-    App.  B.  N0.5. 
form.     At  the  seat  of  inoculation  was  a  large  subcutaneous  tumour  as  on  Bioodiiiiec 
big  as  the  last  joint  of  a  man's   thumb,  partly  purulent  and  partly  ^^  *  ^y  Vr.  p. 
hccmorrhagic,  and  there  was  much  oedema  reaching  up  the  side  of  the 
belly.     The  oedema  fluid  swarmed  with  the  septioemic  bacilli.     There 
was  peritonitis  with  flaky  lymph  about  the  liver,  and  in  the  peritoneum 
^juity  turbid  exudation  containing  crowds  of  bacilli,  which  also  were 
abundant  within   the   leucocjrtes.     The  spleen  and  supra-renals  were 
enlarged,  but  the  other  viscera  appeared  normal.     Cultures  on  gelatin  and 
agar-agar  gave  the  following  results :  The  oedema  fluid  round  the  seat  of 
inoculation  yielded  mainly  colonies  of  the  bacillus  (No.  1)  which  had 
been   injected,  but  also  some   contaminating  colonies  uf  an  organism 
liquefying  gelatin.     The  peritoneal  exudation  yielded  pure  colonies  of 
the   septicaemia  bacillus   No.   1.      The  heart-blood   yielded    the   same 
bacillus  in  pure  culture. 

The  second  guinea-pig  died  in  36  hours,  and  showed  similar  post- 
mortem appearances.  Cultures  on  gelatin  and  agar  yielded  results  as 
in  the  first  case>  except  that  those  made  from  the  pentoneal  fluid  were 
not  quite  pure. 

Two  fresh  guinea-pigs  were  inoculated  subcutaneously  with  minute 
doses  of  the  bacillus  ;  they  became  somewhat  ill,  and  died  in  five  days. 
Both  showed  the  same  post-mortem  appearances.  There  was  much 
local  infiltration,  bloo<ly  and  semi- purulent,  at  the  seat  of  inoculation, 
extending  over  most  of  the  skin  of  the  abdomen ;  and  in  the  groin  of 
each,  where  the  injection  had  been  made,  thei*e  was  a  tumour  as  big  as  a 
hazel  nut.  No  peritonitis  occurred  in  either,  but  there  was  some  turbid 
gelatinous  fluid  in  the  pericardium.  The  spleen  was  enlarged,  dark,  and 
soft,  and  contained  some  whitish  granules.  The  heart-blood  of  each 
yielded,  on  culture,  profuse  and  abundant  growth  of  the  septicaemia 
bacillus.  No.  1,  and  the  same  was  the  ca.«»e  with  the  peritoneal  fluid. 
The  oedema  fluid  from  the  skin  yielded  in  one  instance  pure  coloniej  of 
the  bacillus,  in  the  other  a  few  contaminating  colonies  were  present. 

Two  mice  were  inoculated  subcutaneously  in  the  back  with  half  a 
c.c.  of  a  two-days'  broth  culture  of  the  septicaemia  bacillus  No.  1.  Both 
<lied  in  less  than  24  hours;  one  had  no  local  changes  at  the  seat 
of  injection,  the  other  had  a  little  dryish  suppuration.  Cultures  made 
from  the  heart-blood  yielded  in  each  case  numerous  pure  colonies  of  the 
bacillus. 

Btuillfis  septictemue  of  the  guinea-pig  No.  2. — Found  in  the 
peritoneal  exudation  and  heart-blood  of  guinea-pigs  which  had  been 
intraperitoneally  inoculated  with  staphylococcus  pyogenes  aureus.  This 
bacillus  is  aerobic  and  does  not  liquefy  gelatin.  Grown  in  broth  it 
produces  a  uniform  turbidity  with  a  white  deposit :  no  indol  re-action 
18  produced.  The  bacilli  are  smaller  and  shorter  than  bacillus  typhosus 
and  bacillus  septicaemias  of  the  guinea-pig  No.  I,  and  resemble  in  size 
and  form  bacillus  coll. ;  they  are  however  very  actively  motile.  Grown 
in  milk  at  37^  C,  no  coagulation  is  produced ;  this  was  found  to  be 
constant,  the  experiment  being  repeated  on  several  different  occasions. 
In  gelatin  shake  culture  this  organism  forms  gas  bubbles  abundantly. 

On  gelatin  and  on  agar-agar  the  growth  of  this  bacillus  closely 
resembled  that  of  bacillus  coll,  bacillus  typhosus,  and  bacillus  septicaemias 
of  the  guinea-pig  No.  1 ;  so  that  no  distinguishing  characters  can  be 
given.  From  bacillus  coli  and  from  bacillus  septicsproisB  No.  1  it  is  clearly 
distinguished  by  its  inability  to  coagulate  milk,  and  by  the  absence  of 
indol  re-action  when  it  is  grown  in  broth.    From  bacillus  typhosus  it 
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w"iiiS«^'*         Tito  guinea-pigs  were  inoculated  subcataneoaslj  in  the  groin,  each 

with  1  c.c.  of  a  two-days'  old  broth  cultare  of  this  bacillus.  Both 
became  ill,  and  one  developed  a  large  local  tumour ;  the  latter  animal 
died  in  four  days.  In  the  groin,  at  the  point  of  inocnlation,  was  a 
tumour  as  big  as  a  pigeon's  eggj  solid,  and  not  suppurating ;  the  skin 
over  it  was  inflamed,  and  hocmorrhagic  oedema  extended  for  some 
distance  around.  There  was  no  peritonitis  and  the  intestines  appeared 
normal.  The  liver  was  very  pale,  and  the  spleen  somewhat  enlarged 
and  dark  with  some  whitish  granules  in  it.  Cultivations  from  the  locd 
tumour  yielded  a  pure  crop  of  the  bacillus  s^ticsmiie  No.  2,  and 
cultures  of  the  heart-blood  yielded  also  numerous  pure  colonies  of  the 
same  bacillus. 

The  other  guinea-pig  died  24  hours  later.  There  was  found  some  semi- 
purulent  infiltration  at  the  point  of  inoculation,  but  no  tumour  such  «s 
was  present  in  its  fellow.  In  other  respects  the  post-mortem  appearances 
in  the  two  corrc-sponded.  The  cultures  made  from  the  heart-blood 
yielded  only  very  few  colonies — two  in  each  tube— of  the  bacillus 
septicaemia  No.  2 ;  no  other  organisms  were  present. 

Txco  mice  were  inoculated  beneath  the  skin  of  the  back,  each  with 
half  a  c.c.  of  the  bacillus.  Both  died  within  24  hours,  and  showed 
local  oedema  at  the  seat  of  inoculation.  Cultures  made  from  the  heart- 
blood  yielded  in  one  case  numerous,  in  the  other  fewer,  colonies  of  the 
bacillus.  There  were  in  one  tube  some  contaminating  colonies,  but  the 
large  majority  were  bacillus  septicaemia;  No.  2  ;  and,  on  testing  them, 
these  were  found  not  to  coagulate  milk. 

From  these  observations  it  results  that  virulently  septicsemic  organisms 
may  appear  as  a  secondary  infective  agency  in  experiments  involving 
the  peritoneum  in  guinea-pigs,  the  probable  source  of  the  superadded 
infection  being  the  bowel.  The  interesting  question  is  therefore  opened 
up  as  to  Low  far  similar  piocesses  may  occur  in  cases  of  abdominal 
disease  in  man.  There  can  indeed  be  no  doubt  that  there  exist  a 
number  of  organisms  closely  allied  to  bacillus  coli  communis,  but  differ- 
ing from  that  organism  in  certain  chemical,  physiological,  and  patho- 
genic properties,  even  where  the  morphological  and  cultural  resemblances 
are  close.  The  typhoid  fever  bacillus  is  one  of  this  group,  and  in  it 
must  also  be  placed  the  septicaemia  organisms  above  described.  Closer 
study  of  such  of  these  organisms  as  occur  in  man  is  much  to  be  desired. 
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Report  on  the  Chemical  Patholoot  of  Diphtheria  in  relation  to  tbc    ^pp  ^  y^^^ 
Stuptohs  of  the  Disease  ;  by  Sidney  Martin,  M.D  ,  F.R.C.P.  -^ 

•^  '  '  On  the  Chemftal 

In  my  last  report*  I  dealt  with  the  chemical  pathology  of  diphtheria  SiphUieSilii 
and  of  infective  endocarditis,  and  recorded  experiments  illastrating  the  j^^toms^ 
physiological  effects  of  the  poisons  found  in  patients  dying  from  these  ^^^*  ^^ 
diseases.     In  the  present  report  I  propose  to  deal  with  the  bearing  of  Martin. 
the^e  results  on  our  knowledge  of  the  symptoms,  more  particularly  of 
diphtheria.     The  investigation  of  the  chemical  pathology  of  diphtheria 
resulted  in  the  demonstration  of  the  following  points  : — 

1 .  That  the  bacillus  diphtherisB  (the  '^  Klebs-Loeffler  "  bacillus)  la 

the  prime  cause  of  the  disease,  and  produces  its  effects,  not  by 
entering  the  body,  but  by  the  formation  of  a  fibrinous  membrane 
in  which  it  liberates  a  toxic  agent,  a  ferment  which  enters  the 
blood- stream. 

2.  This  ferment  (called  also  the  secondary  infective  agent)  digests 

the  proteids  of  the  body,  chiefly  in  the  spleen,  and  thus  forms  two 
kinds  of  products  : — a  proteid,  of  the  nature  of  albumoses,  and  a 
non-proteid,  an  organic  acid. 

3.  Of  the  products,  the  albumoses  are  by  far  the  most  active.     They 

are  active  fever  producers ;  and  in  multiple  doses  they  cause  a 
progressive  paralysis,  dependent  on  a  characteristic  degenera- 
tion of  the  peripheral  nerves.  The  organic  acid  is  not  definitely 
a  fever  producer,  nor  does  it  produce  palsy  ;  it  causes  however  a 
slight  degeneration  of  the  nerves. 
The  main  ground  on  which  these  results  were  based  was,  that  the 

bacillus  diphtherise  in  a  suitable  artificial  culture  medium  produced  the 

same  products  with  the  same  physiological  action  as  those  found  in  the 

bodies  of  human  beings  dead  of  diphtheria. 

In    proceeding    to    discuss    the    relation    of   these   results   to    the 

symptoms  observed  in  human  diphtheria,  the  following  points  will  be 

considered — 

1.  The  nature  of  the  false  membrane  and  its  relation  to  the  poisons 
found  in  the  tissues  of  diphtheria  patients. 

2.  The  evidence  of  the  action   of  the  specific  poison  in   cases  of 
diphtheria. 

a.  In  the  character  of  the  fever  produced. 

p.  In  the  action  on  the  respiration. 

y.  In  the  action  on  the  heart  and  circulation,  and  in  the  mode  of 
death. 

).  In  the  mode  of  onset  of  the  paralysis. 

3.  The  indications  of  treatment  from  a  consideration  of  these  results. 
1.   The  nature  of  the  false  membrane. — It  is  still  maintained  by  many 

persons,  as  a  reference  to  the  text-books  on  medicine  will  show,  that  th(p 
fiftlse  membrane  formed  in  the  throat  and  larynx  in  diphtheria  is  seoondacy 
to  a  general  disease.     This  view,  unsupported  by  any  &ctf  and  in 

*  Fnper  in  Report  of  the  Medical  Officer  of  the  Local  Government  Board  for  1891-98. 


428 


App.  B.  No.  6. 

Ki  the  Cheuiirnl 
>ftthoIofQ'  of 
Kphthena  in 
eUtioa  to  the 
(ymptomsof 
he  Disease ;  by 
)r.  Sidney 
fartin. 


opposition  to  the  clear  clinical  demonstrations  of  TrousseaUt  is  quite 
untenable.  The  false  membrane  in  diphtheria  is  the  seat  of  infection, 
and  is  the  cause  of  all  the  symptoms  and  sequels  of  the  disease.  This 
conclusion  is  based  on  the  following  facts : — 

(a.)  The  bacillus  diphtheriae  is  found  in  the  false  membrane  and  in  the 
membrane  alone.  It  does  not,  in  the  naturally  acquired  disease,  enter 
the  1}  mphatic  or  blood-stream,  and  does  not  therefore  multiplj  in  the 
body  generally.  Indeed,  even  when  this  bacillus  is  injected  subca- 
taneously  into  animals,  its  growth  is  limited  to  the  seat  of  inoculaton  ;  it 
does  not,  like  the  bacillus  anthracis  or  like  septicjemic  micro-organismit, 
enter  the  blood  and  multiply  in  the  organs  of  the  body. 

(b.)  The  membrane,  which  consists  of  fibrin,  is  demonstrated  by  the 
results  of  chemical  analysis  to  be  in  a  state  of  partial  digestion,  f>.. 
besides  the  fibrin  there  are  present  in  it  some  of  the  digestive  products  of 
proteids,  viz.,  albumoses.  These  exist,  it  is  true,  in  very  small  amoont, 
just  sufficient  to  indicate  that  digestion  of  the  fibrin  is  occurring. 
Pathogenous  bacteria,  as  I  have  shown,  are  capable  of  digesting  proteids, 
and  the  products  of  this  digestion  are  the  agents  which  produce  the 
symptoms  in  infective  disorders.  The  amount  of  the  digestive  products 
in  the  false  membrane  is  not  by  itself  sufficient  to  produce  the  symptoms 
of  diphtheria. 

(c.)  There  i.-*,  however,  in  the  membrane  a  chemical  poison  which  pro- 
duces in  small  doses  all  the  characteristic  symptoms  of  diphtheria ;  the 
fever  and  the  palsy  due  to  nerve  degeneration.  This  poison  in  a  single  dose 
will  produce  effects  only  tobe  accomplished  by  mtiltiple  doses  of  the  diges- 
tive products  of  the  bacillus  diphtheriae  or  by  multiple  doses  of  the  albu- 
moses found  in  the  spleen  and  blood  of  patients  dead  of  diphtheria.  I  have 
considered  this  poison  to  be  a  proteolytic  fenuont,  and  to  be  identical  with 
the  poison  described  by  Koux  and  Yersin  as  present  in  cultures  of  the 
diphtheria  bacillus  in  peptone  broth.  The  way  in  which  it  acts  in  the 
disease  is,  that  it  is  absorbed  into  the  blood-stream  and  digests  the  proteids 
of  the  body,  especially  those  of  the  spleen  ;  the  products  of  this  digestion, 
viz.,  the  diphtheria  albumoses  and  the  organic  add,  being  the  actual 
agents  by  which  the  symptoms  of  diphtheria  are  produced.  It  is  to 
be  clearly  understood,  however,  that  this  poison  existing  in  the  mem- 
brane has  not  been  isolated  and  demonstrated  to  possess  a  proteolytic 
action.  All  my  experiments  in  this  direction  have  hitherto  failed,  as 
also  did  those  performed  by  Koux  and  Yersin.  But  that  it  is  a  pro- 
teolytic ferment  is,  I  think,  a  fair  deduction  from  a  consideration  of 
the  results  of  the  experiments.  Pathogenous  bacteria  digest  proteids, 
I.e.,  when  they  aie  grown  in  a  suitable  medium  containing  fibrin, 
alkali-albumin,  or  serum,  they  transform  the  contained  pn)teids  into 
digestive  proilucts  of  two  classes, — albumoses  and  certain  non-proteid 
substances.  How  do  they  effect  this  change  ?  Do  they  take  into  their 
substance  the  proteids  as  fibrin,  alkali-albumin,  <&c.,  and  excrete  them  as 
albumoses  and  other  products ;  or,  do  they  excrete  some  agent  which 
transforms  the  proteids?  In  deciding  such  a  question  as  this,  one 
which  is  intimately  associated  with  the  very  existence  of  the  bacterium, 
it  must  be  conceded  that  proteids  are  necessary  for  the  active  metabolism 
of  pathogenous  micro-organisms  ;  the  nec^essity  of  this  food  constitntiug, 
perhaps,  the  greatest  biological  difference  t>etween  pathogenous  and 
non-pathogenous  bacteria.  Analogy  and  experiment  would  lead  to  the 
conclusion  that  the  form  in  which  tlie  bacterium  absorbs  its  proteid  feed 
is  in  the  form  of  albumoses  and  not  of  any  undigested  proteid.  Thus 
pepsin  and  trypsin  transform  the  proteids  in  the  stomach  and  small 
intestines  into  albumoses  which  are  re-transformed  into  the  proteids  of 
the  body  during  their  passage  i nto  the  lymph  or  blood-stream.   The  utilitj. 
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npirt  from  any  molecular  change  produced,  of  the  transformation  of  pro-     App.  B.  No.  6. 
teids  into  albumoses  during  the  process  of  digestion,  appears  to  be  that  On  theChemioal 
the  digestive  protliicts  are  more  soluble,  more  diffusible,  and  hence  more  £?*|1?}^3.**/ 
easily  absorb^^d  and  manipulated  by  the  mucous  membrane.     It  is  pro-  relation  to  tho 
bable,  therefore,  that  the  pathogenous  bacteria  perform  the  same  process  t^™5i2BMe*'by 
and  absorb  their  proteid  food  in  the  form  of  albumoses.    If  this  conclusion  Dr.  Sidney  ' 
be  correct  (and  be  it  remarked  such  bacteria  flourish  in  peptone  broth) ,  Martin, 
they  are  likely  to  perform  the  digestion  of  proteids,  whether  in  an  artificiiJ 
culture  medium  or  in  the  tissues  of  the  body,  by  means  of  an  excre- 
tion, f.6.,  a  proteolytic  ferment.     That  ferments  can  be  extracted  from 
the  bodies  of  pathogenous  bncteria  is  known,  just  as  they  are  extracted 
from  the  mucous  membrane  of  the  stomach,  from  the  pancreas,  from  the 
seeds  and  fruit  of  plants,  and  from  certain  fungi  {e.g.,  lethalium  septi- 
cum,  one  of  the  myxomycete^).     But  although  ferments  may  be  extracted 
from  bacteria,  it  does  not  follow  that  bacteria  excrete  them  to  digest  the 
proteids  surrounding  them.     There  is  some  evidence,  from  a  micro- 
scopical examination  of  the   diphtheria   membrane,   that  the   bacillus 
excretes  a  substance  which  digests  the  fibrin.     In  sections  of  the  mem- 
brane in  some  cases  of  the  disease  this  is  seen  to  be  composed  of  three 
layers;  the  most  superficial  being  the  layer  containing  groups  of  the 
bacillus   diphtheriae,  the   layer   beneath   this   bein*;   composed   of   fine 
amorphous  granules,  and  the  hiwer  layer  (that  next  the  mucous  mem- 
brane) being  composed  of  fibrils  of  fibrin  with  leucocytes.     The  granular 
layer  of  the  membrane  is  evidently  composed  of  fibrils  of  fibrin  which 
have  been  broken  up  into  gi'auules  as  in  the  process  of  digestion. 

To  sum  up  the  argument,  therefore: — (1)  there  exists  in  the 
diphthciia  membrane  a  substance  which  in  a  single  dose  accomplishes 
the  effects  achieved  only  by  multiple  doses  of  the  albumoses  found  in  the 
tissues  of  the  diphtheria  patient;  the  effect  of  this  infinitesimal  small 
dose  in  its  gradual  and  progressive  physiological  action  simulating  the 
effect  of  the  bacillus  itself ;  (2)  the  membrane  in  diphtheria  is  in  a  stMe 
of  digestion,  whereas  the  bacillus  grows  only  near  the  surface ;  and 
(3)  the  digestive  products  found  in  the  tissues  of  diphtheria  patients, 
although  possessing  the  same  physiological  action  as  the  membrane,  act 
only  when  administered  in  larger  and  in  multiple  doses,  hereby  warrant- 
ing the  conclusion  that  the  poison  existing  in  the  membrane  is  a 
proteolytic  ferment,  excreted  by  the  bacillus  diphtherias. 

It  is  thus  evident  that  in  the  diphtheria  membrane  there  are  two 
infective  agents :  one  a  living  organism,  viz.,  the  bacillus  diphtheriie, 
and  the  other  a  chemical  sul>stance ;  and  tliat  it  is  the  latter  alone  which 
is  absorbed  into  the  tissues  of  the  body.  This  was  clearly  shown  in  my 
last  Report. 

It  is  necessary  also  to  draw  attention  to  another  point,  viz.,  the  relation 
of  the  amount  of  membrane  present  in  a  case  of  diphtheria  to  the  amount 
of  albumoses  and  organic  acid  found  in  the  tissues.  It  is  probable  that  if 
a  large  amount  of  false  membrane  is  formed  consequent  on  the  growth  of 
the  bacillus  diphtherine,  that  a  great  deal  of  the  chemical  poison  of  the 
membrane  is  likely  to  be  formed,  and  therefore  to  be  absorbed ;  and  such 
cases  are  considere<l,  and  rightly  so,  as  very  serious.  The  severity  of 
the  disease  does  not  however  depend  solely  on  the  amount  of  membrane 
formed  at  any  period  of  the  disease.  It  is  not  infrequently  observed 
clinically  that  cases  with  only  a  moderate  amount  of  membrane  in  the  throat 
readily  cx>ntrolled  by  treatment,  die  nevertheless  snddenly.  And  in  this 
connexion    special   attention   may   be    drawn  to  Case    1*   (laryngeal 

*  On  page  149  of  la«t  yearV  Report  there  is  an  erratam  in  the  Table  at  tb« 
bottrni  of  the  page.  In  Case  I.  the  larynx  alone  was  affected,  not  the  *'  tonsili/' 
and  in  Case  111.  the  tozwils  were  affected. 
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diphtheria)  of  last  year's  Report  (p.  148),  in  which  mt  death  there  were 
only  a  few  erosions  of  the  laryngeal  mucous  mendbrane,  although 
microscopically  a  few  flakes  of  membrane  with  bacilli  could  he 
detected.  In  this  case  nearly  one  gramme  of  albumoses,  and  over  0*25 
gramme  of  the  organic  acid,  were  extracted  from  the  organs,  and  were 
round  to  be  the  diphtheritic  poisons  by  their  producing  tl  e  uenre 
degeneration  in  rodents.  The  amount  of  membrane,  therefore,  is 
not  the  sole  criterion  of  the  severity  of  the  disease.  The  otW 
factor  which  is  important  is  the  facility  of  absorption  of  the  chemical 
poison.  There  can  be  little  doubt  that  the  layer  of  fibrin  between  the 
bacilli  and  the  mucous  membrane  is  a  barner,  perhaps  only  a  slight 
one,  to  the  absorption  of  the  proteolytic  poison ;  that  in  the  case  just 
quoted  this  Imrrier  was  practically  absent,  and  that  therefore  absorption 
was  readily  acrcimplished.  It  is  also  probable  that  absorption  of  thl* 
poison  is  more  easy  when  the  membrane  is  in  the  nose  or  larynx,  or 
when  it  becomes  pultaceous.  These  last  cases  of  pultuoeous  membraDe 
are  always,  in  my  experience,  serious. 

One  point  in  connexion  with  the  poisons  found  in  the  bodies  of 
diphtheria  pitients  may  be  mentioned  briefly.  Xo  one  has  affirmed 
that  the  albuuioses  found  are  not  really  present,  but  it  is  suggested  that 
they  owe  their  toxic  action  to  admixture  with  the  moi*e  powerful  poison 
absorbed  from  the  membrane.  Anyone  who  impartially  reads  the 
experiments  recorded  in  my  last  Roi)ort  will  see  that  this  proposition 
is  quite  untenable ;  and  the  reasons  may  be  again  briefly  stated.  The 
greater  part  of  the  di))htheria  poisons  is  found  in  the  spleen,  which  in 
a  healthy  state  contains  no  albuma*«es.*  If  the  poisonous  substance  L< 
simply  abirorbod  from  the  membrane,  why  should  it  accumulate  in  the 
spleen  and  not  in  the  blood  ?  (Sck?  p.  149,'  Rejwrt,  1891-1892.)  Again, 
if  the  albumo&es  found  in  the  spleen  derived  their  physiological  action 
from  mere  admixture  with  the  poison  absorl>ed  from  the  membrane,  the 
effect  would  not  he  in  re^iular  [>roportion  to  the  dose.  That  their  effect 
is  proportional  to  the  dose  pjiven  is  demonstrated  at  p.  152  of  my  last 
report;  and  not  only  so,  but  this  holds  good  for  every  individual 
case  of  diphtheria.  In  each  case  of  diphtheria  the  albumoses  obtained 
were  of  the  same  toxic  power. 

2.   T/t€  evidence  of  the   action  of    the  specific  poison    in  cases  of 

diphtheria. 

a.  The  character  of  the  fever  produced. — In  typhoid  fever  and 
in  septic  fevers  the  chief  symptoms  of  the  disease  are  exhibited  during 
the  fever,  a  fall  of  the  temperature  to  normal,  or  slightly  below  nornuUi 
indicating  as  a  rule  the  commencement  of  convalescence.  This  in  the 
main  is  correct,  although  other  symptoms,  perforation  of  the  intestines 
and  thrombosis,  may  occur  in  the  afebrile  period.  These  results  cannot 
however  be  considered  as  features  of  the  disease  but  as  pathological 
accidents.  In  diphtheria,  on  the  other  hand,  the  febrile  disturbance  it 
not  a  safe  guide  to  prognosis  :  in  many  instances  while  the  disease  is 
acute — i.e.y  while  there  is  still  membrane  present  and  no  fever — the  most 
serious  symptoms  supervene.  In  other  wonls,  in  many  cases  of  diphtheria 
the  initial  fever  is  of  short  duration,  and  afterwards,  during  an  afebrile 
or  only  slightly  febrile  period,  the  patient  gradually  succumbs  to  increasing 
asthenia— to  .syncope,  with  sometimes  slight  signs  of  paralysis. 

*  Sec  Halliburton,  GuUtoniaii  Lectures,  "  Lancet,"  1898.  Mr.  Goarlaj  ezamioc^ 
the  ipleens  of  healthy  aoimals,  and  found  albDmosefl  absent.  V<»i  Jackah  ia  not 
correct  on  this  point,  and  it  is  postible  that  he  worked  with  aplcens  which  were 
taken  ihmi  animals  with  infective  disorders  or  in  which  Asia  was  tneipMBt 
decomposition. 
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An  examiDatioQ  of  the  results  of  tbo  injection  of  multiple  doees  of  albu-    app.  b.  No.  e. 
mo8es  in  rabbits,  recorded  in  my  last  year's  report,  will  show  that  while  one  o^  thc^miai 
animal  showed  during  the  whole  period  considerable  fever,  most  of  the  Pathol^  of 
animals   showed  at  first  a  febrile  disturbance  which  soon  passed  off,  JJSSSi  t?tte 
leaving  the  animal  apparently  in  a  normal  condition;  subsequently,  how-  S*™5£2L^i. 
ever,  t.€.,  in  the  afebrile  period,  attacks  of  dy^noja  supervened,  with  a  Vr.  SidS^* 
gradually  progressive  weakness  and  palsy.    Two  sta^s  of  the  action  of  **»'^^"- 
the  poison  were  thus  defined :  one  the  acute  febrile  stage,  with  few 
Bjrmptoms  but  fever ;  the  second  the  afebrile  stage,  in  which  appeared 
severe    symptoms,   ending    in   death.      The    experimental   animals, 
therefore,  showed  exactly  what  occurs  in  diphtheria  In  man  :  viz.,  cases 
with  high  fever  ending  in  detith,  and  cases  with  an  initial  febrile  period 
and  a  subsequent  afebrile  period  ending  also  in  death,— and  during  the 
whole  time  the  nerve  degeneration  was  proceeding.     In  rabbits  two 
other  Hymptoms  besides  fever  are  observed  in  the  acute  stage  of  the 
poisoning  by  the  diphtheritic  albumoses,  viz.,  wasting  and  diarrhoea.     In 
human  diphtheria  loss  of  flesh  is  not  a  marked  symptom,  and  the  well- 
nourished  condition  of  most  of  the  children  dying  of  diphtheria  is  well 
known.     On  the  other  hand,  diarrhoea  is  a  symptom  not  constantly 
observed   in  acute   diphtheria ;  and  it  was  not  always  present  in  the 
experimental  animals,  only  those  showing  it  that  received  the  largest 
dobes  of  the  poisons.     There  is  some  evidence  indeed  to  show  that  the 
diphtheria  bacillus  has  not  precisely  the  same  action  in  all  animals.   Thus 
when  injected   nnder   the  skin,  or   into   the    circulation  of   rabbits, 
fatty  degeneration  of  the  liver  is,  according  to  Roux  and  Yersin,  almost 
constantly  seen  ;  and  in  some  cases  acute  nephritis.     In  guinea-pigs  the 
bacillus  produces  double  pleural  effusion,  and  in  cats  and  cows  (Klein) 
a  well-marked  fatty  degeneration  of  the  cortex  of  the  kidney  is  a  result 
of  the  action  of  the  micro-organism.     In  cases  of  human  diphtheria,  as 
a  rule  the  organs  show  post-mortem  no  definite  naked  eye  changes, 
except  the  specific  broncho- pneumonia  occurring  in  connexion   with 
laryngeal  diphtheria.      The  heart  may  be  slightly  pale  to  the  naked 
eye,  but  its  muscle  is  firm  ;  the  liver,  spleen,  kidneys,  und  other  organs 
are  practically  normal.     Membrane  may  be  present  in  the  throat,  or 
only  a  pultaccous  muco-pus;  or  the  mucous  membmne  may  exhibit 
only  a  boggy,  congested  condition  ;  membrane  may  even  be  absent  (to 
the  naked  eye),  although  rarely  from  the  larynx  in  fatal  cases.     Yet  a 
chemical  examination  of  the  blooil  and  spleen  in  such  cases  reveals  the 
presence  of  relatively  large  quantities  of  specific  poisons,  albumoses  and 
an  organic  acid ;  and  microscupical  examination  of  the  nerves  reveals 
early  degeneration.*     The  results  of  the  post-mortem  examination  in 
rabbits  killed  with  these  diphtheria  poisons   are  the  same   as  those 
usually  found   in   fatal   cases  in   man ;  the  organs  are  normal  to  the 
naked  eye,  the  heart  muscle  being  somewhat  pale,  and  the  blood  being 
slow  to  coagulate  in  some  cases.    The  microscopical  examination  showed 
that  the  organs  were  normal  except  the  heart,  which  showed  extensive 
fatty  degeneration  ;  the  nerves  had  undergone  extensive  degeneration. 
The  affection  of  the  heart  in  rabbits  is  the  point  in  which  the  action 
of  the  albumoses  differs  from  that  observed  in  some  though  not  in  all 
cases  of  diphtheria  in  man.     As  will  be  presently  seen,  this  action  of 
the  albumoses  in  producing  fatty  degeneration  of  the  heart  in  rabbits 
18  the  key  to  the  explanation  of  fatal  syncope  in  human  diphtheria. 

p.  The  action  of  the  diphtheria  poisons  on  the  respiration,^^ 
Attacks  of  djTspnoea,  sometimes  ending  fatally,  are  met  with  daring 
the  coarse  of  acute  diphtheria  in  man,  irrespective  of  any  mechanical 

•  See  Beport,  1891-f2,  pp.  161-ei. 
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App.  b,  No.  0.  obstruction  to  the  entrance  of  air  into  the  lungs,  or  of  any  lung  compli- 
On  th«  Chemical  cation  (bronchitis  or  broncho-pneumonia).  The  form  of  dfspDcn 
Diphtheria  in  referred  to,  IS  to  be  ascribed  to  the  action  of  the  dipnthena  potsous 
s/mptoms  of^  circulating  in  the  bodj.  Some  of  the  experimental  rabbits  exhibited  well- 
Dr!  SidaeT '  '*  marked  dyspnoea,*  from  which  recovery  in  some  cases  occurred,  aUhoogli 
MartiD.  jn  other  cases  death  followed  the  attack.     This  effect  on  the  respiration  I 

Imve  since  attempted  to  study  in  a  monkey  (pages  432—33).  The  animal 
was  injected  intravenously  with  two  doses  (0*3  gramme  eacb),  making  a 
total  dose  of  0*38  gramme  of  diphtheria  albumoses  per  kilo,  of  bodj 
weight.  The  result,  as  shown  in  the  preceding  chart,  was  c  bat  althongii 
there  was  but  little  effect  on  the  body  temperature  of  theani  mal,  jet  the 
respirations  per  minute  after  the  first  dose  were  greatly  increased,— 
rising  from  about  40  to  a  maximum  of  about  80  per  minute,  and  then 
falling  again.  The  second  dose  produced  a  similar  effect;  but  the 
respirations  remained  rapid  up  to  the  sixth  day  following  the  inocola- 
tion,  falling  on  the  seventh  day  and  subsequently  to  between  30 and 
40  per  minute. 

A  similar,  though  less  marked  effect,  was  observed  in  another 
nionkey  after  a  single  dose  of  0*3  gramme,  equal  to  about  0*23  gramme 
of  albumoses  i)er  kilo,  of  body  weight. 

These  experiments  show  that,  apart  from  dyspnoea  resulting  from 
dee;enenition  of  the  nerves  of  respiration  (intercostal  and  phrenic),  the 
diphtheria  poisons  directly  affect  the  breathing,  increasing  the  number 
of  respirations  per  minute. 

y.    The  action  of  the  diphtheria  poisons  on  the  heart  and 

circulation. 

In  acute  human  diphtheria  there  is  evidence  of  the  heart  bfing 
affected  in  two  ways:  first,  as  regards  acceleration  and  irregularitv  of 
the  cardiac  beats  ;  secondly,  in  the  way  of  fatal  syncope. 

In  acute  diphtheria,  uncompHcateti  by  lung  disease,  the  pulse  is  one  of 
the  most  vul liable  means  of  prognosis.  Acceleration  or  irregularitv  of 
pulse  oceurrinp;  during  the  febrile  or  afebrile  periods,  is  a  sign  of 
*'cftrdiac  failure  ;''  it  is  not  apparently  due  to  an  affection  of  the  cardiac 
nerws  themselves,  but  to  a  direct  effect  of  the  poisons  on  the  cardiac 
muscle. 

All  the  experimental  rabbits  which  were  injected  with  the  diphtheria 
albumoses  or  organic  acid,  showed  well-marked  fatty  degeneration  of  the 
cardiac  muscle;  and  this  was  found  in  rabbits  94  and  llo  days  after  a 
single  injection  of  the  albumoses.  Not  only,  therefore,  is  there  evidence 
here  of  a  direct  effect  on  the  cardiac  muscle,  but  the  degeneration  lasted  a 
considerable  time,  up  to  16  weeks  after  the  injection.  Since  the 
albumoses  of  anthrax  and  of  infective  endocarditis  also  produce  fattj 
de<>;eneration  of  the  cardiac  muscle  (although  not  so  markedly  a**  the 
diphtheria  albumoses),  and  since  they  do  not  produce  degeneration  of 


♦  See  Report,  1891-92,  p.  155. 
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tho  nerresi  it  is  clear  that  these  albumoses  act  direetij  on  the  cardiac    app.  b.No.8. 
mnacley  abd  indeed  a[re  cardiac  poisons.     It  is  true  that  in  most  cases  On  the  Ohemioai 
of  acute  diphtheria  in   man,  the  heart  muscle   is   not  found   fattily  udphti^^ia 
degenerated,  and  that  the  heart  of  the  rabbit  appears  easily  affected  £^^^2^5* 
by  these  poisons;  but  fatty  degeneration  of  a  living  tissue  is  only  the  iJ^sSEey  '  ^^ 
final  stage  of  some  interference  with  its  nutrition,  and  the  diphtheria  ^^ti"* 
poisons  in  a  fatal  case  may  have  already  seriously  affected  the  heart 
without  producing  any  discernible  degeneration  of  its  muscle.     The 
heart  muscle  is,   however,  obviously  degenerated  in  certain  cases  of 
diphtheria  ;  first,  in  some  cases  dying  in  syncope  ;  secohdly,  in  fatal 
cases  of  diphtheria  palsy. 

Fatty  degeneration  of  the  heart  muscle  is  a  feature  of  fatal  diphtheria 
paralysis.  I  have  examined  tho  heart  muscle  in  three  cases  of  syncope 
and  cardiac  failure.  One  was  a  case  of  laryngeal  diphtheria  dying 
from  cardiac  failure.  The  heart  muscle,  after  staining  in  osmic  acid, 
showed  small  and  numerous  granules  in  every  fibre ;  the  striation  of 
tho  fibres  was  indistinct  but  had  not  disappeared.  The  seond  case 
was  pharyngeal  diphtlieria,  in  which  at  death  the  membrane  had 
di:«nppeared ;  death  occurred  from  syncope.  The  heart  muscle,  stained 
in  otnnio  acid,  showed  the  fibres  swollen  ;  some  of  them  containing  fatty 
granules,  and  some  appearing  longitudinally  striated.  In  the  third 
diphtheria  patient  who  died  of  syncope,  every  fibre  in  the  heart  muscle 
showed  fatty  degeneration,  the  transverse  striation  being  completely  lost. 

There  is  thus  evidence  that  even  iu  acute  diphtheria  in  man  tho 
heart  muscle  may  show  degeneration.  The  conclusions  to  be  borne  in 
mind,  therefore,  are  thst  the  signs  of  cardiac  failure  in  diphtheria  are 
due  to  a  direct  effect  of  the  diphtheria  poisons  on  the  cardiac  muscle ; 
and  that  the  fatal  syncope  which  not  infrequently  occurs  is  essentially 
cardiac  in  origin. 

In  the  later  stngesof  acute  diphtheria  where  death  is  not  obviously  due 
to  cardiac  failure,  there  is  nevertheless  evidence  of  the  action  of  the 
diphtheria  poisons.  Thus  iu  the  late  afebrile  or  slightly  febrile  stage, 
patients  are  prostrate,  their  strength  gradually  failing,  paralysis  of  the 
palate  often  supervening  or  the  knee-jerks  disappearing.  These  are  all 
evidences  of  the  action  of  the  poisons,  as  is  shown  by  their  effect  on 
rabbits.  Even  in  those  cases  that  die  with  signs  of  inflammation  of  the 
kidneys,  this  condition  goes  pari  passu  with  increasing  prostration  and 
slight  paralysis  of  the  palate. 


Z.   The  mode  of  onset  of  the  paraiysis. 

The  cases  of  palsy  which  supervene  during  the  acute  disease  or  imme- 
diately after  it,  are  readily  explained  by  the  results  of  the  experiments 
recorded  in  my  last  report.  The  diphtheria  poisons  act  specifically  on 
the  nerves,  producing  degeneration ;  and  they  are  present  in  the  body  of 
patients  suffering  from  diphtheria.  This  nerve  degeneration  may  indeed 
occur  in  the  ncutc  disease,  as  in  the  two  cases  recorded  in  my  last 
report  (p.  162, 1891-92). 
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App.  b.  No.  6.  it  has  not  this  power.  Kemoval  of  the  membrane  in  diphtheria  is  in 
On  the"chetnicai  reality  only  the  removal  of  a  foreign  body ;  in  this  case,  too,  one  which 
£4phtKm^[n      ^^  ^^^  inert,  but  which  is  a  most  virulent  poison. 

i^pimu  S^  2-  There  is  at  present  no  remedy  known  which  will  counteract  the 

B?ffidnS?***^    effects  of  the  diphtheria  poisons  present  in  the  tissues.    All  that  can 
M*"^****  be  done  is  by  stimulating  remedies  to  guard  against  cardiac  failure,  and 

to  aid  the  excretion  of  these  poisons  by  the  urine. 

In  my  next  Report  I  shall  deal  with  the  chemical  pathology  of  tetanus. 
During  the  past  year  I  have  been  investigating  chemically  eight  cases 
of  this  disease,  but  my  experiments  are  not  yet  sufficiently  advanced  for 
publication. 
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APPENDIX  C. 


Water  Filtration  and  Cholera,^  by  Professor  R.  Koch,  of  App,  o. 
Berlin.  (Translated  from  the  German  by  Albert  J.  A.  Ball,  On  Wat«~i  i 
Esq.,  B.A.,  of  the  Local  Government  Board.)!  Ku*r***°^*^ 

* '  '  ^ '  Cholera;  by  Prof, 

By  all  invostifjators  of  cholera,  whose  judgment  has  not  been  warped 
by  fantastic  fancies  as  to  telluric  or  cosmic  influences,  or  by  a  wilful 
adherence  to  theories  refuted  long  ago,  a  more  or  less  great  importance 
has  always  been  attributed  to  water  as  a  conductor  of  cholera  infection. 
The  opinions  differ  only  in  this,  as  to  how  great  was  the  influence  of 
water.     Several  have  gone  distinctly  too  far  in  this  respect,  in  that,  led 
by  occasional  suprising  obser\'ation8,  they  declared  water   to   be  the 
exclusive  conductor  of  the  choltra  germ.     As  to  these,  the  designation 
much  in  vogue  in  recent  times  of  "  water  fanatics  "  or  "  water  theorists  ** 
may  be  not  improperly  used.     That  I  do  not  belong  to  this  class  of 
cholera  investigators  will  be  readily  admitted  by  everyone  who  knows 
what  I  have  up  to  now  faid  and  written  about  cholera.     I  have  always 
contended  that  according  to  past  experience  the  direct  communication 
of  cholera  from  person  to  person  was  possible,  though,  by  all  appearances, 
it  did  not  occur  very  fi*equently,  but  that,  on  the  other  hand,  in  the  real 
epidemics  and  great  outbreaks  of  cholera,  the  chief  importance  is  to  be  attri- 
buted to  indirect  transmission  by  various  agencies  of  the  cholera  germs, 
and  that  water  is  one  of  the  most  important  among  these.     From  some 
examples  I  have  also  tried  to  show  further,  that  under  certain  conditions 
water  has  played  the  role  which  has  been  attributed  to  it ;  but,  as  far  as 
my  knowledge  goes,   I  have  never  expressed  any  opinion  as  to  the 
extent  to  which  this  factor  is  to  be  considered  as  sufhcient.     A  definite 
judgment  on  this  point  could  not  be  formed  at  present,  since  the  earlier 
investigations  ns  to  the  relations  of  cholera  to  water  were  always  made 
from  a  one-sided  point  of  view,  and  were  therefore  sehlom  free  from 
objection.     Why,  under  these  circumstances,  they  wish  to  make  me  out 
to  be  a  "  drinking-water  fanatic  '*  I  cannot  properly  understjind.     It 
almost  looks  as  if  it  were  wished  to  force  on  me  those  opinions  which 
could  most  easily  be  refuted. 

In  the  last  epidemic,  as  no  one  who  is  in  earnest  would  dispute,  water 
played  a  very  important  part.  Nevertheless,  we  cannot  even  now  know 
whether  this  will  be  the  case  in  the  future,  and  it  is  certainly  better  to 
defer  a  definite  judgment  as  to  the  extent  of  the  infiuence  of  water  until 
we  have  collected  further  and  more  sufficient  experience.  But  last  year 
bas  again  shown  that  we  have  every  reason  in  the  future  to  give  our 
greatest  attention  to  water-supply. 

The  cholern  epidemic  in  the  three  towns  of  Hamburg,  Altona,  and 
Wandbbeck  has  been  in  this  respect  instructive  in  the  highest  degree. 
These  three  towns,  which  arc  contiguous  to  each  other  and  really  form 
a  single  community,  do  not  difTer  except  in  so  far  as  each  has  a  separate 
and  a  different  kind  of  water-supply.  Wandsbeck  obtains  filtered  water 
from  a  lake  which  is  hardly  at  all  exposed  to  contamination  with  fiecal 

*  Separat-Abdruck  aiis  tier  Zeitschrift  fiir  Ilvgiene  imd  Infections-Krankbeiten, 
VicrzehutcT  Band,  1893. 

t  The  translator  has  often  preferred  to  translate  Professor  Koch  literally  rather 
than  risk  Bacrificc  of  the  author's  meaning  by  a  choice  of  more  appropritttc 
EDglish. 
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App^C.       matter  ;  Hamburg  obtains  its  water  in  an  un filtered  condition  from  the 
On  Water  Elbe  above  the  town,  and  Altona  obtains  filtered  water  from  the  Elbe 

SioSnrb^iof  ^^^^^  the  town.     Whereas  Hamburg  was  notoriously  badly  visited  by 
Koch.  '  '  cholera,  Waudsbeck  and  Altona,  if  one  excepts  the  cases  brought  thither 

from  Hamburg,  were  nearly  quite  free  from  the  disease.  Most  surprising 
were  the  conditions  of  the  cholera  epidemic  along  the  boundary  between 
Hamburg  and  Altona.  On  both  sides  of  the  boundary  the  conditions  of 
soil,  buildings,  sewerage,  population,  everything,  shortly,  of  importance 
in  this  respect^  were  the  same,  and  yet  the  cholera  in  Hamburg  went 
right  up  to  the  boundary  of  Altona,  and  there  stopi)ed.  In  one  stre2t, 
which  for  a  long  way  forms  the  boundary,  there  was  cholera  on  the 
Hamburg  side  whereas  the  Altona  side  was  free  from  it.  Indeed,  in 
the  case  of  a  group  of  houses  on  the  so-called  Hamburger  Platz,  the 
cholera  marked  out  the  boundary  better  than  anyone  having  the  map  of 
the  frontier  between  Hamburg  and  Altona  before  him  could  have  done. 
The  cholera  not  only  marked  the  political  boundary,  but  even  the 
boundary  of  the  water-supply  between  the  two  towns.  The  group  of 
houses  referred  to,  which  is  thickly  populated  by  families  of  the  working 
class,  belongs  to  Hamburg,  but  is  supplied  with  water*  from  Altona ; 
and  it  remain  3d  completely  free  from  cholera,  whereas  all  around  on  the 
Hamburg  territory  there  were  numerous  cases  of  disease  and  death?. 
Here  we  have  to  do  with  a  kind  of  experiment  which  was  performed  oa 
a  population  of  over  100,000,  but  whicli,  in  spite  of  its  immense  pro- 
portions, romj)lied  witli  all  the  conditions  which  one  requires  from  an 
exact  and  perfect  experiment  in  a  l:ilx)ratory.  In  two  great  populations 
nearly  all  the  factors  are  the  same,  one  only  h  different,  and  that  the 
water-supply.  The  population  supplied  with  unfiltered  water  from  the 
Elbe  is  seriously  visited  by  cholera  ;  the  population  supplietl  with  filtered 
Avater  is  only  visited  by  the  disease  to  a  very  small  extent.  This 
difference  is  all  the  more  important  as  the  water  of  Hamburg  is  taken 
from  a  place  whore  the  Elbe  is  relatively  but  little  contaminated; 
whereas  Altona  resorts  to  th<^  water  of  the  Elbe  after  it  has  received  all 
the  liquid  and  fiecal  refuse  of  800,000  people.  Under  these  conditions 
there  is  no  other  explanation  for  the  scientific  thinker  but  that  the 
difference  in  the  incidence  of  the  cholera  on  these  two  populations  was 
governed  by  the  difTercnces  in  the  water-supply,  and  that  Altona  was 
protected  against  the  cholera  by  the  filtration  of  the  water  of  the  Elbe. 

It  will  not  do  to  ignore  this  fact,  and  the  only  course  open  to  us  is  to 
endeavour  to  show  its  bearing  on  the  nature  of  cholera.  As  in  this 
case  we  are  dealing  with  an  epidemiological  fact  of  the  first  importance 
which  is  before  us  perfectly  cl(*ar  and  obvious,  and  which,  because  it 
lends  itself  so  easily  to  be  tested  later  on  and  supplemented  in  every 
direction  as  to  the  correctness  of  the  observation,  and  which  therefore  is 
in  this  respect  quitt;  unicjno,  we  have  a  right  to  demand  of  every 
investigator  of  cholera  who  claims  consideration  for  his  opinion  that  be 
should  face  this  fact  and  should  take  up  a  definite  attitude  with  regard 
to  it. 

For  a  bacteriologist  there  is  nothing  easier  than  to  give  an  explanation 
of  the  restriction  of  the  cholera  to  the  territory  of  the  Hamburg  water- 


*  Besides  this  group  of  houses  there  is  en  the  Hatubarg  territory  only  the  brewery 
in  St.  Pauli,  which  obtains  itn  water  from  Altona.  The  assertions  that  there  wt-ie 
other  houses  at  Hamburg  which  received  their  water-supply  from  Altona,  and  yd 
had  cholera,  and  that  there  were  houses  in  the  town  of  Altona  which  received  tbeii 
water  from  Hamburg  without  suffering  from  cholera,  are  completely  untrue,  at 
I  can  most  certainly  assert  on  information  personally  obtained  by  mc  in  Altoaa 
and  Hamburg. 
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supi)Iy.     He  need  only  iKnnt  out  tliat  cholera  bactena  were  brouqht         app.  c. 
into  the  Hamburg  water  either  from  the   Hamburg  sewers,  or  what  is  ^  -^ater" 
much  more  probable,  from  the  excrements  of  i)erson8  suft'ering  from  Filtration  and 
cholera  who  were  living  on  the  l)oats  anchored  near  the  place  from  ^jf**'^^^"*^ 
which  the  water-supply  was  obtainnl,  and  then  assume  that  afterwards 
more  or  less  numerous  cases  of  choU^ra  must  occur  among  those  who 
use  this  water  according  to  tlu^  degrees  of  its  impurity.     The  town  of 
,Wandsbeck  was  spored  because  its  water  was  not  exposc^l  to  a  con- 
tamination  of  this   character,   and   was,    moreover,    filtered.      Allona 
obtained  water  which    at   its   source   was   nuieh   worse   than   that  of 
Hamburg,  but  which  by  careful  filtration  was  completely,  or  nearly 
completely,  freed  from   cholera   bactt^ria.     This  view   is   in   complete 
accoi dance  with  all  jmst   bacteriological   experiences,   and,   with   our 
present    knowledge     respecting     infectious     matter,     it    contains    no 
contradictions  and  is  not  forr(»d  or  artificial 

Why  one  should  wisli  to  attribute  the  Hamburg- Altona  cholera  to 
cosmic,  telluric,  or  purely  in(»teorological  factors  is  a  |)uzzle  to  me;  for 
sky,  sun,  wind,  rain,  &c.,  were  absolutely  equally  dit«tributed  on  the  two 
flides  of  the  boundary  of  the  territory.  I  hardly  think  that  any  attempt 
will  be  made  to  find  an  explanation  from  this  point  of  view. 

I  was  particularly  interested  in  what  the  "  soil  theorists,"  or 
**  localists,"  as  they  now  prefer  to  call  thcnisi?lvcs,  would  say  about  the 
Hamburg-Altona  choleni.  Thus  far  they  apjH'ar  to  admit,  though 
■fiomewhat  unwillingly,  the  real  epidemic  remained  restricted  to  the 
territory  which  obtained  untiltered  water  from  the  Elbe,  and  that 
therefore  the  untiltered  water  must  have  exerci-cd  sonu^  influence ;  but  the 
explanation  as  to  how  this  influence  made  itself  felt  through  the  medium 
of  the  soil  is  given  in' so  unsatisfactory  a  manner  that  I  should  hesitate 
to  discuss  it  if  it  did  not  come  from  so  respected  an  authority. 

The  "  localistic  "  view  is  to  the  effect  that  the  water  did  not  have  an 
** infective"  but  a  "predisposing"  influence;  that  in  ihis  way  the 
anfiltered  water  brought  filth  into  the  dwelling,  into  the  streets,  and  to 
the  soil,  and  that  it  thus  created  a  suitable  soil  favourable  to  the 
•development  of  the  cholera  germ.  l>ut  the  resjiectcd  **  local ist  "  has  in 
his  difficulty  not  considered  how  immeasurably  small  ihe  amount  of 
filtli  is  which,  through  the  use  of  water  even  in  unfavounible  circumstances, 
can  be  brought  into  dwellings  and  to  the  soil,  compared  to  the  much 
greater  quantities  of  filth  which  daily  life  brings  to  the  dwelling,  and 
which  is  continually  being  accumulated  in  streets  and  courts  by  men  and 
animals.  He  has  also  not  considere<l  that  the  Elbe  water  which  is  taken 
in  at  the  waterworks  does  not  receive  regularly,  but  only  quite  ex- 
ceptionally, and  this  at  high  tide,  an  atlmixture  with  the  sewage  of  the 
town  of  Hamburg.  He  appears,  however,  and  that  is  the  greatest 
objection  that  can  be  made  to  his  contention,  to  have  completely 
forgotten  that  Hamburg  is  one  of  the  very  best  drained  towns,  and  that 
it  is  supplied  with  contrivances  which  convey  the  filth  in  the  quickest 
way  possible  from  the  houses,  courts,  and  streets,  beyond  the  limits  of 
the  town.  What,  indeed,  is  the  use  of  drainage  if  it  is  not  able  to 
remove  and  render  harmless  so  nmall  an  addition  of  organic  matter 
which  18  brought  in  by  unfiltered  waier  ?  The  soil  theory  could  not 
have  given  a  more  perfect  proof  of  its  complete  failuic  than  by  making 
tills  unfortunate  attempt  at  an  explanation. 

In  any  case  the  "loealists"  will  in  future  have  to  look  upon  the 
titration  of  water,  not  as  a  secondary  matter,  but  as  a  very  useful  and, 
under  certain  circumstances,  indisi)ensable  measure.     And  here,  again. 
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App.  C.       we  note  what  is  seen  in  so  many  otlier  cases,  that  one  caii  have  JilTerent 
On  WateT  views  as  to  the  explanation  of  a  fairt,  but  that  one  nevertheless  amves  at 

JPgtration  a^     the  same  result  as  regards  practical  treatment. 

Koch.  *  ^    ^  *       Tiie  Hamburg- Altona  cholera  has  given  us  an  indisputable  proof  that 

the  filiation  of  water  by  sand,  in  the  way  in  which  this  is  done  at 
Altona.  gives  a  practicidly  sufficient  protection  against  cholera  iofection. 
I  specially  say  that  if  the  fdtraiion  is  to  be  a  protection  it  must  be  performed 
as  it  is  in  Altona.  I  know  a  fairly  large  number  of  waterworks  with 
methods  of  filtration,  and  I  know  that  only  a  few  of  them  keep  so  strictly  to 
the  rules  which  are  now  considered  best  for  the  filtration  of  water  as  Altoot 
does,  and  I  have  every  reason  to  suppose  that  the  protection  from 
cholera  would  not  eve I'y where  have  succee<ied  so  well  as  in  Altona. 

Jn  order  to  make  myself  intelligible  to  those  readers  who  have  no 
special  knowledge  of  the  technique  of  water  filtration,  I  must  now 
consider  more  closely  some  of  the  procedure  which  takes  i>laee  iu  filtration 
by  sand. 

The  problem  of  filtration  is  to  purify  water  fn)m  the  matter  Jield  in 
suspension.     Matter  which  has  been  dissolved  [iu  the  water]  goes  through 
the  filter  with  hardly  any  or  no  perceptible  change.     As  the  chemi(»l 
investigation  of  water  has  chiefly  to  deal  with  inquiry  into  the  constitu- 
ents which  hove  been  dissoh  ed  it  cannot  aid  in  studying  the  proivsses 
of  filtration.     But  in  earlier  days  one  was  so  much  accustomcil  to  judge 
the  character  of  water  according  to  its  chemical  characteristics  that,  in 
complete  ignorance  of  what  took  place  in  the  process  of  filtration,  one 
attempted  to  test  and  regulate  the  process  chemically.     Naturally  no 
useful  result  ever  came  of  this.     The  s|3ecialists  in  filtration  had  found 
this  out,  even  in  early  times,  and  had  attempted  to  obtain  aid  iu  soine 
other  way.     They  tested  the  water  in  glass  or  metal  cylindei"s,  the  so- 
called  **  water-tests/'  as  to  its  transparency  before  and  after  filinilion, 
and  according  to  the  result  they  have  judged  of  the  value  of  the  sand 
filters.     By  this  simple  means  they  succeeded  in  discovering  the  most 
important   conditions   for   a   sufficient   purification    of  water   from  its 
suspended  constituents.     From   this  it  appeared  that  the  real  filtratioD 
does  not  take  place  in  the  sand,  but  that,  by  a  deposit  from  the  still 
unpurified  water,  a  layer  of  mud  is  formed  on  the  top  of  the  sacd,  and 
that  this  layer  of  mud  which  is  over  the  sand  is  the  real  filter  which 
retains  the  suspended  constituents  from  the  water.     In  the  process  of 
filtration  the  important  point  is,  first,  that  a  proper  thin  layer  of  slima 
should  be  formed  and  that  it  should  not  be  disturbed  during  the  prooess 
of  filtration,  and  that  when  by   further  continuous  deposit  of  filth  it 
becomes  too  thick,  and  therefore  too  impermeable  to  water,  it  sboaid 
be  removed.     According  to  all  appearance,  different  natural  waters  are 
capable  of  producing  the  filtering  mud  layer  in  very  difierent  degrees; 
according  to  the  amount  of  mineral  and   vegetable  suspended  matter 
held  in  suspension.     Some  river  waters   which  are  especially  rich  b 
clay  constituents  can  deposit  a  good  filtering  mud  layer  in  eight  or  tea 
liours.     Other  kinds  of  water,  having  vegetable  matter  in  suspensioOy 
require  a  longer  time^  at  least  24  hours,  to  form  this  deposit.     At  certaia 
periods  of  the  year,  especially  at  the  time  of  the  so-called  "  water-bloonii'* 
owing  to  the  appearance  of  innumerable  microscopic  algas,  the  vegetable 
constituents  suspended  in  the  water  are  increased  to  an  extraordinaij 
extent,  and  are  of  a  particularly  slimy  character,  and  form,  therefore^  a 
layer  which  in  a  few  days  becomes  nearly  impermeable  to  water  and 
must  be  removed.     From  these  brief  remarks  it  appears  that  in  aaiil 
filtration  we  are  not  dealing  with  so  simple  a  matter  as  is  often  sappoaed. 
It  has  also  been  discovered  that  in  the  gradual  wearing  out  of  the  nnd 
layer,  it  should  never  be  allowed  to  get  below  a  certain  thickness^  aboot 
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30  cm.,  and  thnt  a  certain  pACO,  about  100  m.ni.   (ti-9r>  incIicO  in  dio         Atp.  r. 
hour,  must  be  allowed  for  the  downward  movciueiit  of  tho  wnior  tln-Dii^li  j,,^  ^y^^^.^. 
the  sand  layer  to  obtain  the  most  porfoot  puriiioatiuii.     Some  iurtlior  Fin  rat  ion  mi 
rules  of  filtration  of  less  importance  noeil  nol  bo  noticed  bon';thoM'  k',x'Ii."''*"*  * 
"which  I  have  given  are  the  most   important  and  arc  r-nlEcient  to  an 
understanding  of  that  which  follows. 

If  in  the  process  of  filtration  any  disturbanoo  takes  phico,  and  tlto 
above-mentioned  rules  cannot  tIien*fore  be  observed,  this  will  at  onee  show 
itself  in  the  character  of  the  filtered  water.  It  no  longer  obtains  the 
complete  transparency  when  investigated  by  the  ''  water-tests.*'  To  the 
consumer  this,  it  is  true,  is  liardly  ever  noticeabU\  for  even  water  in- 
sufficiently purified  will  still  ap|)ear  (*lear  in  water  liottles  anil  in 
drinking  glasses.  Partly  on  this  ac*count,  partly  because  the  disturbanct^a 
in  the  process  of  filtration  aa  a  rule  continne  for  only  a  short  time,  in 
earlier  days  no  great  importance  was  attaehed  to  these  disiurbanees,  and 
often  it  was  not  cousideivd  to  Ix'  even  nc^cessary  so  to  ennstruet 
waterworks  as  t)  exclude  from  consumption  wati>r  whieh  had  Invn 
insafficiently  purified. 

Tliat  is,  however,  all  cliangtitl  since  we  have  obtained  boftei-  know- 
ledge ao  to  infectious  matter,  and  have  be<u)nie  persuaded  that  wat(>r  by 
the  process  of  filtration  must  not  only  l>e  rendered  more  elear«  but  aluu-e 
all  must  be  freed  from  the  infectious  mutter  wliieh  has  trot  into  it.  In 
order  to  tept  water,  as  reganls  the  amount  of  infeetions  nuitter  contained 
Initythe  '<  water-tests '*  ai^,  of  coui^se,  insuflicient,  and  for  this  purpose 
bacteriological  investigations  are  requisite,  and  have  been  re<><ipusi>d  as 
the  only  trustworthy  means  in  order  to  test  the  siifliciont  puritleatinn  of 
water  by  a  process  of  filtration.  The  applieation  ol*  l)aeteriolo«jieal 
investigations  to  the  study  of  the  proi'csses  of  filtration  has  confirmed 
generally  what  was  previously  known  on  the  snl»ject ;  but  it  very  s«H)n 
led  to  the  discovery  that  even  slight  and  ({uiekly  passing  dislnrlianees  in 
the  process  are  not  to  be  regarded  as  unimportant,  as  used  formtM-ly  1o 
be  the  cose.  If  a  filter  works  satirjfactorily  in  every  respect,  there  will  be 
found,  as  experience  shows,  less  than  100  «ri>nns  eajiable  of  devehtpmcnt 
in  1  cubic  cm.  of  filtered  water  ;  and  this  is  inde{M*ndent  of  the  amount 
of  bacteria  contained  in  the  natund  water,  whether  such  amount  should 
be  100,000  or  only  a  few  hundriMls  in  a  cubic  eentimetn\'*  But  the 
slightest  disturbances  in  the  process  of  filtration,  for  instance,  the 
quickening  of  the  pace  of  filtration  to  over  100  mm.  [i>er  hour],  disturb- 
ances of  the  surface  mud-covering.  &c.,  tend  as  a  conse<iuenee,  to  an 
immediate  increase  of  germs  in  the  filtered  water.  The  small  number 
of  germs  which  remain,  even  when  the  proecfs  is  perfect,  is  due  doubt- 
less chiefiy  to  the  filtering  material  IxMUg  covered  with  a  vegetation  of 
bacteria,  and  is  in  short  duo  to  the  fact  that  the  lower  sand  hiyers,  and 
the  gravel  and  stone  layers,  like  all  objects  wai>ho<l  by  water,  in  the 
process  of  time  become  covered  with  vegoUible  miero-orgnnisms.  These 
are  naturally  harmless  dwellers  of  water,  whieh  can  bo  found  in  all  water, 
and  which  do  no  injury.  A  small  proportion  of  the  bacteria  found  in 
filtered  water  have  their  origin,  according  to  the  investigations  of  Fraenkel 
andPiefke,  in  the  natural  water.  The  very  best  filtration  pro(*csses  are 
not  suflicient,  therefore,  to  keep  bai*k  all  micro-organisms.  Even  this 
must  be  possible  of  attainment,   but  one  would  have  then  to  filter  at  an 


*  If  the  pace  of  filtration  in  lOOinin.  in  t1u>  hour,  difference  in  the  nntural  iinfiUcre«1 
water  as  rccanls  the  amount  of  bacteria  it  lioUU  uiay  1>e  <»f  value  in  dctorniiuing  the 
amount  of  bacteria  in  iilteivd  iratcr,  but  this  last  amount  sUouUI,  even  in  the  cbb4^  of 
very  contaminated  uatund  water,  never  cunie  to  more  tbau  lOU  germs  in  a  cuhie 
centimetre. 
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App^c.       eyQu  slower  pace,  perhaps  also  through  thicker  strata,  and  using  other 

>n  Water  filtering  materials,  and  this  would  lead  to  so  great  an  increase  in  the  size 

SSeralby Rof.  *°^  expenditure   of  the  waterworks  that  it  would  hardly  be  practicable. 

toclu   *  According    to  all  appearances,  we  have    with  the  present  processes 

reached  the  limits  of  that  which  is  practicable. 

But  the  best  proof  that  we  can  be  satisfied  in  practice  with  what  we  have 
already  attained  is  shown  by  Altona  in  last  year's  epidemic.  The  water- 
works of  tliis  town,  which  are  under  the  superintendence,  fortunately,  of 
one  of  onr  ablest  and  most  experienced  specialists  in  filtration,  never  during 
the  epidemic  allowc<l  the  pace  of  the  filtration  to  go  beyond  100  mm^  and 
it  is  thutiks  to  this  precautionary  measure  that  Altona  was  visited  by  the 
cholera  in  so  small  a  degree.  According  to  my  information  as  to  the  stat- 
istics of  eliolera  in  Altona,  there  occurred  about  500  cases  of  disease  there^ 
of  which  at  least  400  were  brought  from  Hamburg,  or  wldcb  were  proved 
to  have  been  due  to  the  traffic  of  the  harbour,  or  to  have  been  commnni- 
cated  immediately  from  cases  there.  Of  the  100  other  cases,  of  whidi 
one  cannot  discover  the  direct  or  indirect  connexion  with  Hamburg  a 
certain  number  probably  had  theii  origin  there,  although  no  direct 
connexion  can  be  traced.  Whether  of  the  i-emainder  which  occurred 
independently  of  Hamburg,  and  which  really  formed  the  epidemic  in  the 
town  of  Altona,  a  certain  number  of  cases  can  be  asi^ribed  to  the 
imperfect  purification  of  the  infected  Elbe  water  through  the  sand  filters 
it  is  now  impossible  to  determine.  But  I  consider  it  to  be  very  probable 
that,  according  to  the  investigations  of  Fraenkel  and  Piefke,  if  the  pace 
of  filtration  is  lOOnim.,  the  bacteria  of  cholera  cannot  be  completely  kept 
back  by  the  sand  filters.  In  any  case,  the  number  of  cases  which 
occurred  at  Altona  in  this  way  was  not  of  importance,  and  one  cannot 
demand  that,  in  order  in  future  to  avoid  with  certainty  the  possibility  of 
such  occasional  cases,  one  should  give  double  or  treble  dimension  to  the 
existing  sand  filters.  We  must  therefore  admit  that,  according  to  all 
that  we  have  Itnu-nt  about  sand  filtration,  even  under  favourable  circum- 
stances, it  cannot  give  absolute  protection  against  the  danger  of  infectiou, 
but,  as  we  have  already  said,  it  can  give  such  a  protection  that  in  practice 
•   we  may,  under  existing  circumstances,  be  satisfied  with  it. 

In  itself  this  result  will  in  times  of  cholera  tend  to  calm  our  minds  as 
regards  those  towns  which  make  use  of  sand  filtration  ;  but  the  preseot 
cholera  epidemic  has  unfortunately  taken  care  that  this  calm  must  not  be 
considered  as  quite  justified.  It  has  shown  us, by  some  remarkable  exam- 
pies,  that  the  mere  provision  of  filters  is  not  in  itself  suflicient^  but  that  they 
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to  be  more  or  less  illusory.  The  cases  which  have  put  us  in  some 
uncertainty  as  to  the  result  of  filtration  by  saud  are  those  of  the  cholera 
epidemic  at  Niellebcn,  near  Hallo,  and  of  the  epidemic  at  Altona.  These 
are  so  instructive  that  they  deserve  further  consideration. 

The  provincial  lunatic  asylum  of  Nietleben,  some  kilometres  to  the 
west  of  Halle,  obtains  its  water-supply  from  an  arm  of  the  Saale  which 
is  called  the  '*  Wild  Saale."  The  water  of  the  Wild  Saale  flows  with  a 
natural  fall  into  the  filtering  area,and  after  it  has  passed  this  it  is  brought 
by  means  of  an  iron  "  lifting  main  "  to  the  pumping  station.  The 
pumps  lift  it  then  into  several  elevated  reservoirs,  from  which  it  is  dis- 
tributed. The  filtering  a[rea  to  which  our  interest  is  for  the  momeiit 
restricted  has  been  in  use  since  18S3.  It  is  in  its  processes  completely  in 
accordance  with  the  filtenng  works  erected  in  recent  times.  It  oonsisti 
of  three  covered  filters  constructed  of  masonry,  adjacent  to  each  other. 
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each  having  a  superficies  of  41*25  square  metres.     The  filtering  material        App^a 
consists  as  usual  of  a  foundation  of  stone,  on  which  there  arc  layers  of  On  Water 
j^vel  and  sand,  the  last  of  a  depth  of  66  cm.     The  river  water  reaches  SJSSluTbyPro 
the  filter  not  immediately,  but  first  goes  through  two  basins  adjacent  to  Koch, 
each  other,  each  of  a  superficial  area  of  11-25  square  metres,  from  which 
it  is  brought  by  iron  pipes  to  the  superficial  surface  of  the  sand  layer. 
After  the  water  has  gone  through  the  layers  of  the  filter,  it  is  collected 
in  a  canal  at  the  foot  of  the  filter,  which  is  connected  with  three  smaller 
tanks,  the  so-called  "  collecting  tanks  "   on  the  other  wide  of  the  filter 
These  last  l>eing  connected  with  each  other  in  a  way,  form  the  pure  water 
reservoir    from    which  the    filtered    water  is  absorbed  by  the  lifting 
main  of  the  pumping  station.     The  filters  were,  according  to   the  state- 
ment of  the  filter  superintendent,  who  was  oflScially  examined,  treated  in 
the  following  way. 

As  soon  a3  one  of  the  filters  was  so  covered  with  mud  that  it  had  to  be 

cleansed,  the   fiow  in   and  out    was  stopped,  and  the  water,  which  was 

standing  over  the  sand  layer,  was  pumped  away  with  a  hand  pump  till  it 

measured  only  a  depth  of  10  cm.     Thereupon,  the  filter  was   again   put 

into  communication    with    the  collecting   tank,   which  bolonged  to   it, 

and  the  water  in  the  collecting  tank,   afler  the   conununication  with  the 

lifting  main  was  broken,   was   taken  away  by  pumps.     Now  the   water 

which  remained   on  the   surface  of   the   filter  sank   into   the  filtering 

material,  whereby   the  surface  of    sand   was   rendered  dry.      Wooden 

planks  were   then  laid   on   the  sand,   and   mounting   upon  these,    the 

cleaners  removed  the  uppermost  layer  of  sand    to  the  extent  to  which 

it    appeared  dark    and    muddy.     When    this  mud   was    removed    the 

surface   of  sand   was    again   made  level,   and   the   planks   which  had 

served  as  a  stand  for  the  feet  were  removed.     In  order  again   to  fill 

the  filter  the  dams  separating   the  outer  basins  from  the  filtering  area 

were  pushed  open   slowly   in  order  that  the  upper  layer  of  sand  might 

not  be  too  much   disturbed  by   the  inflow.     This,  however,  could  not 

even   by   a  slow   inflow,   be   avoided   in  that  part  of  the  filtering  area 

which  was  next  to  the  dam.     The  opening  of   the  dam   took  about  20 

minutes.     About  three-qiiarters  of  an  hour  after  the  dam  was  pushed 

open,  the  water  in  the  collecting  tank  of  the  cleansed  filter  stood  higher, 

as  a  rulCi  than  that  in  the  adjacent  collecting  tanks,  and  then  the  connexion 

with  the  two  other  collecting  tanks  and  the  lift  pump  was  restored,  and 

thereby  the  process  of  filtration  again  put  into  regular  order. 

Originally  this  filter  wa^  calculated  for  the  700  inmates  of  the  insti- 
tution, and  it  was  understood  that  300  litres  per  head  should  be  supplied 
daily  and  that  the  piiuips  should  work  for  15  hours  each  day.  It 
was  necessary  therefore  to  filter,  every  hour,  14  cubic  metres  of  water. 
To  perform  this  there  were  three  filters,  two  of  them  with  a  superficial 
area  of  82'5  square  metres,  the  third  could  not  be  brought  into  calcu- 
lation as,  owing  to  the  necessity  of  cleansing,  it  had  to  be  considered  as  out 
of  use.  On  the  basis  of  these  figures  we  arrive  at  the  pace  of  filtration 
of  170  mm.  in  the  hour. 

In  the  first  period  of  these  works  the  several  filters  appeared  capable 
of  performing  their  duties  for  about  three  weeks.  Very  soon,  as  early 
as  1884,  the  filtration  was  less  good  and  one  was  obliged  every  14  to  10 
days  to  cleanse  the  filters.  At  the  sikme  time  it  was  discovered  that  the 
lifting  main,  which,  as  we  mentioned  above,  brings  the  water  to  the 
pumping  station,  was  not  impenneable  (it  originally  consisted  of  clay 
pipes).  It  took  up  considerable  quantities  of  water  from  the  sub-soil  in 
which  it  was  fixed.  In  reality,  therefore,  the  filters  working  for  10  to  14 
dayshad  even  then  only  partly  supplied  the  wants  of  the  institution.  The 
clay  lifting  main  was  replaced  by  an  iron  one  so  that  only  filtered  water 


446 

App^C.       f|.Qni  the  Saale  could  come  into  the  institution.     At  the  same  time  the 
On  Water  institution  was  considerably  increased,   the  number  of  inmates   beinor 

SSSS^byProf.  r*^""®'^  ^^"^"^  '^^^^  "^^»"^y  ^'^^^-     ^^^^  ^^^  discrepancy,  which  even  aT 
Koch.  '  '  the  conunenconient  existed  between  the  capacity  of  the  filters  and  the 

dcmamls  made  upon  them,  became  so  great  that  in  ordor  to  obtain  the 

amount  of  water  which  was  wanted,  there  was  nothing  el$e  to  do  but 

to  nuike  tiie  sand  layer  of  the  filters  as  thin  and  permeable  as  possible. 

The  [>en(»ds  of  cleansing  became  even  shorter,  and  in  the  two  last  years 

(1801-.)2^  the  filter  su|)erintendent  had  in  summer  to  cleanse  two  filters 

every  week,  and  in  winter  all  threo  filters  each  week.     Filter  No.  1  was 

cleansed    evciy   week    on  Monday    and    Tuesday,    filter    No.    2    on 

Wednesday  and  Thursday,  filter  No.  3  on  Friday  and  Saturday ;  on 

Sunday  all  the  three  filters  were  working. 

These  filter  works  had  some  faults  even  in  their  construction.  An 
instrument  was  wanted  to  measure  the  pace  of  filtration  and  to  regulate 
it ;  badl^  filtered  water  could  not  be  removed ;  in  working  the  filter  the 
sand  layer  could  not  be  filled  from  below  with  filtered  water,  and  the 
disturVjance  of  the  sand  by  the  flow  of  the  natural  water  brought  to  the 
filter  could  not  be  avoided.  Yet  these  are  faults  which  are  found  even  in 
great  filter  works.  They  make  it  extraordinarily  difficult  to  obtain 
good  filtered  water,  but  they  do  not  make  it  impossible.  Had  one  made 
use  of  tlie  Nietleben  filter  works  with  the  proper  knowledge  of  a 
specialist,  and  had  one  examined  the  filtered  water  bacteriologically,  one 
would  have  obtained,  it  is  true,  less*  water,  but  a  water  to  which 
hygieuically  there  would  hardly  be  any  objection.  But  from  what  we 
have  already  described,  there  can  be  no  question  as  to  the  treatment  of 
the  filter  being  conducted  with  proper  knowledge.  Among  those  who 
superintended  it,  there  was  obviously  no  one  who  had  the  faintest 
knowledge  of  how  a  filter  should  be  treated.  The  filtered  water  was 
at  times  chemically  investigated,  and  it  was  believed  that  if  the  chemical 
analysis  showed  the  water  to  be  free  from  ammonia  and  nitric  acid 
(Salpetrige  Siiure),  the  filter  work  did  its  duty;  more  especially  as  the 
analyst  reported  that  by  aid  of  a  microscope  some  brown  and  green  algie 
were  to  be  found  in  the  water,  but  no  "  cocci  and  bacteria  "  and  **  nothing 
really  dangerous."  A  proper  bacteriological  investigation  never  ODoe 
took  place  before  the  outbreak  of  the  cholei-a,  and  yet  such  an  investi- 
giition  would  have  at  once  show  n  that  the  filters  only  eliminated  from 
the  water  the  larger|  objects  held  in  suspension.  Micro-organisuiSy  and 
especially  infectious  matter,  could  by  such  a  process  be  onlj  very 
partially  kept  back.  Ultimately  the  object  in  view  was  to  force  as 
much  water  as  }>ossible  through  the  filtering  beds,  and  then  it  was 
impossible  to  work  the  filters  according  to  nilo  and  to  leave  on  the  top 
of  the  sand  the  mud  layer  which  is  indispensable  for  filtration. 


*  On  the  supposition  that  tliere  are  only  two  filters  in  full  use,  and  that  tbey  are 
workiug  on  a  total  eupcrficies  of  82*5  sq.  metres,  there  would  be,  if  the  pumpiag 
works  were  continuously  in  use  (that  is  24  hours  and  not  15  hours  per  day)  with  the 
pace  of  filtration  at  100  mm.  in  the  hour,  still  a  daily  supply  of  198  cb.  m.  of  filtered 
water,  or  nearly  200  litres  per  head  per  day.  But  in  case  of  necessity  one  might 
have  gone  far  further  in  diminishing  the  supply,  for  200  litres  mean  a  very  generoos 
water-supply.  I  liad  occasion  quite  recently  to  visit  another  lonatie  asylum  whieh 
had  not  yet  been  opened,  but  as  to  which  I  receive  the  oflScial  assnranoe  that  iSbn 
would  have  to  he  content  with  a  supply  of  25  litres  per  head  per  day,  aa  eren  wita 
the  best  intentions  more  could  not  be  obtained  (it  may  be  noticed  that  this  iastitntioD 
has  not  to  supply  any  steam  boilers,  as  is  the  case  in  Nietleben). 

t  And  not  always  these,  as  the  water  in  the  institution  was  often  so  little  elear 
that  it  was  not  willingly  drunk  by  those  to  whom  it  was  offered. 
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In  Nietleben  the  fact  does  not  appear  to  have  been  known  that  water         App.  c. 
must  be  allowed  to  rest  at  least  four  and  twenty  hours  over  the  sand  in  on  wJIw" 
order  to  enable  the  filtering  mud  layer  to  be  formed,  as  from  the  very  pU^T**^^*!/"^ 
beginning  the  process  of  filtration  commenced  three-quarters  of  an  hour  Koch!*'  ^ 
after  the  water  was  allowed  into  the  filter.     But  nevertheless,  during  the 
filtration,  after  one  or  a  few  days  there  was  so  much  mud  on  the  surface 
of  the  Band  that  then  at  least  the  water  was  properly  filtered.     In  recent 
years,  however,  this  was  not  the  case,  for  the  filters  were  only  kept  going 
about  five  days,  and  as  soon  as  a  filtering  mud  covering  was  formed  it 
was  at  once  scraped  off ;  ultimately  the  filtration   became  one  only  in 
name,  and  the  water  in  reality  passed  through   the  filter  un purified* 
In  order  to  prove  this,  Professor  Pfuhl  examined  the  water  before  and 
after  filtration.     He  found  in  the  unpurified  water  of  the  Saale  302,400 
germs  in  a  cubic  centimetre,  and  52,410  germs  in  a  cubic  centimetre  of 
the  filtered  water.     If  only  one  single  bacteriological  experiment  of  this 
character  had  been  made  before  the  breaking  out  of  the  epidemic,  and 
proper  importance  had  been  attached  to  the  result,  the  danger  would 
not  have  been  met  so  carelessly,  and  precautions  would  have  been  taken 
in  time  to  remove  the  evils,  and  the  institution  would  have  then  been 
preserved  from  a  great  misfortune.     And  there   was  every  reason  to 
devote  the  greatest  attention  to  filtration,  for,  as  I  shall  have  to  explain 
later  on,  the  conditions  in  Nietleben  are  quite  similar  to  those  in  Altona. 
The  water  which  is  to  be  filtered  is  seriously  exposed  to  contamination. 
The  Saale  water  flows  laden  with  the  fa}cal  matter  of  many  towns  and 
villages  situated  higher  up  the  stream,  and  especially  from  Leipsic,  the 
sewage  of  which  is  brought  into  the  Saale  by  the  Elster,  which  flows 
into  it  a  mile  above  Nietleben.     What  is  even  more  serious  is  that  500 
paces  above  the  intake  a  small  dirty  rivulet  flows  into  the  Saale  which 
has  the  very  appropriate  name  of  Saugraben  (Pig's  ditch).     This  stream 
comes  from  the  village  of  Nietleben,  and  there  takes  up  all  the  filth  of 
the  place  and  also  of  several  mines  and  factories,  and  immediately  before 
flowing  into  the  Saale  it  receives  the  drains  from  the  sewage  farm  of  the 
asylum.     The  thick  water  of  the  Saugraben  does  not  mix  quickly  with 
the  Saale  water,  and  flows  for  a  long  time  different  in  colour  along  the 
bank  until,  hardly  diluted,  it  reaches  the  intake,  which  therefore  brings 
to  the  filter  works  not  the  pure  Saale  water  but  the  water  of  the 
Saugraben  only  slightly  diluted.     One  would  surely  not  have  risked  the 
establishment  of  waterworks  immediately  below  a  tributary  so  contami- 
nated had  there  not  been  the  fullest  assurance  that  by  careful  filtration 
the  water  was  purified  from  noxious  matter,  and  it  could  certainly  not 
have  been  suspected  that  in  the  way  in  which  the  waterworks  were  used 
they  not  only  gave  no  protection  to  the  institution  against  infection,  but 
in  reality  acted  as  a  trap  for  infectious  matter,  as  was  ultimately  unfor- 
tunately found  to  be  the  case.     The  course  which  the  cholera  took  at 
Nietleben  proved  that  the  badly  filtered  water  was  the  conductor  of  the 
infectious  matter,  and,  moreover,  proofs  have  been  found  of  the  existence 
of  cholera  bacteria  in  the  water  of  the  Saale  below  the  confluence  of  the 
Saugraben  on  two  separate  occasions.     Cholera  bacteiia  were  also  found 
in  the  filtered  water  taken  from  the  collecting  tank  of  filter  No.  2,  and 
even,  in  one  case,  in  the  water  actually  supplied  to  the  institution. 

In  the  waterworks  of  Nietleben  we  have  been  made  acquainted  with 
waterworks  which,  in  spite  of  ceilain  defects,  would,  if  properly  and 
earefully  used,  still  have  given  satisfactory  results;  and  these  defects 
could  with  slight  alterations  have  been  nearly  completely  removed. 
Now  we  will  learn,  on  the  contrary,    froin  the  case  of  the  Altona 
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APP.  c.       Waterworks,  that  the,  present  cxistmg  filters  have  faults  the  importance 
[)ii  w»tw  ^f  which  have  so  far  cither  not  been  known  or  sufficiently  appreciated, 

^trfttion  and      j^^j  against  which  even  the  best  superintendence  is  of  no  avail. 
Cholera;  oy  proi.  ^  * 

Koch,  Xhe  Altona  Waterworks  arc  amonj^  the  oldest  in  Germany.  .  They 

are  situated  at  Blankenesc,  1^  miles  (7  English  miles)  below  the  place 
where  all  the  sewers  of  both  the  towns  of  Hamburg  and  Altona  discharge 
themselves  into  the  Elbe,  and  arc  on  the  same  bank  as  the  oatfali  of  the 
sewera.  The  intake  is  subject  to  the  tide,  and  the  difference  between 
high  and  low  tide  is  on  an  average  over  two  metres.  During  the  ebb, 
the  waterworks  receive  the  Elbe  water  of  the  right  bank,  which  is  much 
contaminated  by  the  town  sewage ;  during  the  flood  they  obtain  water 
from  the  returning  stream,  which  is  mixed  with  great  quantities  of  less 
contaminated  Elbe  water.  The  difference  between  ebb  and  flow  can 
easily  be  seen  in  the  bacteriological  character  of  the  Elbe  water,  which 
shows  important  variations  as  regards  the  amount  of  germs  contained 
in  it ;  in  short  intervals  a  few  thousand  and  then  again  some  hundred 
thousand  germs  can  be  found  in  a  cubic  centimetre.  This  is  especially 
the  case  in  winter,  when,  other  circumstances  being  the  same,  the 
number  of  germs  in  river  water  would  decrease  considerably  and  equally. 
The  pumping  works  are  situated  immediately  on  the  bank,  and  they 
conduct  the  water  8^1 '7  metres  high  to  Baursberg,  a  lieight  overlooking 
the  steep  bank  of  the  Elbe,  on  which  the  waterworks  are  constructed. 
These  waterworks  consist  of  two  "  depositing  tanks,"  in  which  the 
somewhat  strongly  mixed  Elbe  water  loses  a  part  of  the  matter  held  in 
8usj>eiJsion,  and  of  eight  open  Alters.  Each  filter  has  a  superficial  area 
of  800  square  metres.  From  the  filters  the  water  goes  to  a  pure  water 
reservoir  of  a  capacity  of  3,050  cubic  metres,  and  from  thence,  with  a 
natural  fall,  to  the  town.  The  construction  of  the  filters  is  not  different 
from  that  in  other  works. 

Since  the  summer  of  tlie  year  1890  the  water  has  been  bacterio- 
logically  investigated,  but  only  once  each  week,  and  only  samples  taken 
out  of  the  pure  water  reservoir.  Until  the  Fummer  of  1892,  in  a  period, 
therefore,  of  two  years,  the  number  of  germs  in  a  cubic  centimetre  of 
filtered  water  has,  with  the  exception  of  a  short  period  in  January  1891, 
always  remained  under  100.  Figures  of  20  have  been  the  rule,  colonies 
of  i)0  and  70  the  exception.  This  excellent  result  is  imdoubtedly  due 
to  the  skilful  and  careful  suixirinteudence  of  the  filter ;  and  it  should  be 
noted  that  it  was  marie  especially  a  point  in  these  waterworks  that  the 
pace  of  filtration  should  not  exceed  100  mm.  in  the  hour.  Qenei*ally 
the  pace  was  even  slower.  Of  special  importance  is  also  the  fact  that 
the  same  low  numbers  of  germs  were  continuously  obtained,  although 
the  natural  water  of  the  Elbe  was  continually  changing  as  regards  the 
amount  of  germs  contained  in  it,  and  at  times  was  quite  exceptionally 
contaminated.  This  is  a  proof  that  a  filter  proi)erly  worked  can  give 
even  with  the  worst  material — for  water  more  contaminated  than  the 
Elbe  water  at  Blankenese  could  hardly  occur  elsewhere — a  filtered 
water  containing  less  than  100  germs  in  a  cubic  centimetre. 

We  can  also  learn  from  the  Altona  filters  that  disturbances  in  the 
process  of  filtration  are  at  once  to  be  seen  in  the  results  of  bacteriological 
examination.  They  can  also,  and  not  rarely,  be  seen  in  the  results 
produced  by  the  infectious  matter  which  is  not  sufi^ciently  kept  back  by 
the  filter,  that  is,  i!i  the  occurrence  of  infectious  diseases  in  the  district 
receiving  the  water-supply.  Fortunately,  there  ore  not  many  infectious 
diseases  which  can  be  conveyed  by  water.     With  certainty  we  only 
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know  two,  cholera  and  abdominal  typhus*  [enteric  fever].  Cholera  we  App^C. 
have  only  periodically,  but  abdominal  typhus  is  an  endemic  disease  and  On  Water 
one  much  spread  everywhere  and  constantly  in  our  midst.  We  can  choSS?byPn>i 
suppose  that  our  great  towns  are  never  quite  free  from  typhus,  and  that  Koch, 
in  the  sewers,  beyond  other  faecal  matter,  there  is  also  that  of  the  typhus 
patients,  and  that  in  it  the  infectious  matter  of  abdominal  typhus  is 
contained.  If  now,  as  is  usually  the  case,  the  sewage  is  quickly  taken 
out  of  the  district  by  sewers  and  not  brought  back  by  the  water-supply' 
then  the  abdominal  typhus,  in  so  far  at  least  as  it  a£fects  the  infection  by 
water,  decreases.  It  need  not  therefore  completely  disappear,  as  there 
are  other  means  of  spreading  this  disease  besides  water,  as  indeed  has 
also  been  found  to  be  the  case  with  cholera.  I  might  even  suppose  that 
abdominal  typhus  is  in  even  a  less  degree  dependent  on  water,  and 
that  it  can  find  its  way  without  water  more  easily  than  cholera  with 
its  exotic  and  really  tropical  infectious  matter,  which  requires  damp  and 
warmth  for  its  existence  in  a  much  greater  degree  than  the  typhus 
(enteric  fever)  bacillus,  which  is  more  capable  of  resistance.  Still  even 
typhus,  as  is  proved  by  numerous  observations  in  recent  times,  can  be 
spread  by  water,f  and  when  in  the  district  receiving  the  water-supply 
there  suddenly  occurs  a  remarkable  increase  of  cases  of  typhus,  uncon- 
nected with  each  other  and  spread  equally  over  the  district,  we  have 
then  good  reason  to  investigate  whether  the  epidemic  is  not  one  which 
is  due  to  the  water-supply.  And  if  in  such  a  case  the  suspicion  is  con- 
firmed by  later  investigations,  the  typhus  has  in  a  way  served  as  an 
index  for  the  defects  in  the  water-supply.  Such  a  connexion  has  been 
proved  in  fact  in  all  cases  in  which  the  investigation  was  carried  out 
thoroughly  and  without  prejudice,  and  the  prevalence  of  typhus  in  a 
locality  will  in  future  be  a  most  valuable  sigu-post  for  discovenng 
defects  in  the  water-supply. 

Something  of  this  character  occurred  also  in  Altona.  The  town 
has,  during  the  last  decennium,  had  epidemics  of  typhus  which,  on 
account  of  their  peculiar  characteristics,  awakened  the  suspicion  that 
they  must  stand  in  some  connexion  with  the  water-supply.  For  the 
first  information  on  this  subject,  we  have  to  thank  Rein  eke.  He  showed 
that  the  typhus  epidemics  in  Altona  did  not  take  their  course  con- 
temporaneously with  the  epidemics  at  Hamburg,  but  followed  the  latter 
epidemics  by  some  weeks,  and  that  in  Altona  the  typhus  occupied  the 
same  area  as  the  water-supply.  He  therefore  already  at  that  time  gave 
it  out  to  be  his  suspicion  that  the  epidemic  was  to  be  ascribed  to  the 
water-supply.  In  this  suspicion  he  was  confirmed  by  the  result  of 
bacteriological  investigations  which  were  made  by  Spiegelberg  in  the 
years  1885  and  1886.  From  these  investigations,  which  unfortunately 
were  made  only  at  monthly  intervals,  it  appeared  that  the  number  of 
germs  in  the  Altona  filtered  water  had  much  increased  shortly  before 
the  outbreak  of  the  typhus  epidemic  of  1886  (there  were  up  to  1,150  in 
a  cubic  centimetre  on  the  20th  of  February  1886).  Beincke  came  to 
the  conclusion  that  there  must  have  been  disturbances  in  the  process  of 
filtration,  without,  however,  being  able  to  discover  them.  Wallichs 
went  somewhat  further  in  the  solution  of  this  question.     He  especially 

[♦  Here  and  elsewhere  the  term  "  typhus  "  corresponds  with  enteric  or  typhoid 
fever  in  English.]  f  •'  I 

t  When  1  here  say  that  typhus  can  be  condncted  by  water  I  am  prepared  to  be 
deooonced  on  this  account  by  certain  people  as  a  *'  water  fanatic  "  with  regard  to 
abdominal  typhus. 
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App.  c.       noticed  that  every  year,  from  1886  to  1888,  a  typhus  epidemic  developed 
QWateT  itself  in  connexion  with  a  long  period  of  frost.     In  1886  a  frost  period 

iltnttion  »!K^  jn  February  was  followed  by  a  typhus  epidemic  in  March.  In  1887 
bolere;  y  .  jj^^j^j.^  ^^^^  ^j^q  colder  month,  and  in  that  year  the  typhus  reached 
in  February  its  greatest  virulence.  In  1888  February  was  again  colder, 
and  March  was  the  month  in  which  the  typhus  was  the  most  virulent. 
Also  in  1891  an  increase  of  t^^hus  in  February  followed  a  period  of 
cold  weather  in  January.  During  this  last  typhus  epidemic  the  bacterio- 
losrical  investigations  of  the  Altona  water  which  have  been  referred  to 
above  wtre  available.  From  these  one  could  see  that  just  as  in  Spiegel- 
berg's  investigations,  shortly  before  the  outbreak  of  the  typhus  epidemic, 
the  niimbor  of  germs  in  the  liltcred  water  had  increased  considerably. 
According  to  Wallichs,  on  the  13th  of  January  there  were  2,615 ;  on  the 
20th  of  January,  1,36 1.  According  to  Director  Kiimmel,  on  one  occasioD, 
1,900,  and  on  another  1,100.  Wallichs  maintained,  it  is  true,  that  he  was 
not  thereby  j  ustified  in  accusing  the  water-supply  as  the  certain  cause  of 
typhus,  but  he  expressed  a  strong  suspicion  that  it  might  be  so,  and 
already  put  the  question  whether,  perhaps  with  the  open  filter,  the 
filtration  might  not  be  disturbed  by  ice -formations  or  whether  poasiblj 
it  might  not  occur  that  when  cleansing  the  filters  in  a  period  of  hard 
frost  the  superficial  surface  of  the  sand  might  freeze  and  thus  filter 
insufhciently.  By  the  adherents  of  Kiimmel  these  suggestions  were 
then  still  unfavourably  received,  but  Kiimmel  later  on  brought  up  as  a 
proof  against  the  theory  that  the  epidemic  in  Altona  was  due  to  the 
water-supply  the  fact  that  in  the  year  1892  there  was  a  typhus  epidemic 
in  February,  dunng  and  before  which  there  was  no  increase  in  the 
number  of  bacteria  in  the  filtered  "water.  I  do  not  consider  thU  last 
objection  as  being  to  the  point,  for  the  filtered  water  was  only  investi- 
gated once  each  week,  and  not  the  water  of  each  separate  filter  but  the 
results  of  the  total  filtration  as  taken  out  of  the  pure  water  reservoir. 
In  this  kind  of  investigation,  as  we  shall  see  Inter,  fluctuations  in  the 
number  of  bacteria  contiiined  in  the  water  can  be  easily  overlooked, 
especially  if  the  disturbances  in  the  filtration  are  restricted  to  a  single 
filter.  Kiimmel  himself  siiys  that  in  1891  the  number  of  germs  increased 
very  ra})idly,  but  that  afterwards  it  decreased  equally  rapidly ;  as  soon 
as  a  couple  of  filters  h;:d  been  elonnsed,  the  number  of  perms  at  once 
fell  to  the  normal  number,  and  within  three  weeks  everythin^r  was  over. 
Such  perio<ls  of  increased  numbers  in  the  germs  can  be,  however,  still 
shorter,  sometimes  lasting  only  a  few  days,  and  if  the  investigation  takes 
place  every  seven  days  they  can  easily  escape  observation. 

After  the  attention  had  by  the  earlier  typhus  epidemics  been  drawn 
to  the  possibility  of  an  insuiHcieucy  in  the  filtrjitiou  <luring  a  cold 
winter,  there  was  again  suspicion  atUiched  to  the  waterworks  when,  in 
January  and  Febiiiary  1893,  cholera  cases,  spread  over  the  whole 
town,  occurred  without  connexion  with  each  other.  As  to  these  cases 
bein«j:  broii^^ht  from  Hamburg,  which  in  the  summer  liad  been  arriH|[ucnt 
means  of  infection,  there  was  no  suggestion,  since  in  some  of  these 
cases  the  persons  had  not  left  their  dwellings,  and  in  the  others  no 
connexion  with  Hamburg  could  be  shown.  More  especially  ccnild  this 
not  be  tlionght  of  as  at  that  time  the  cholera  in  llamlnirg  had  been 
quite  c:ain«xuished.  With  regard  to  some  of  the  last  cases  in  Hamburg, 
it  was  *iui>posed  there  that  the  infection  came  from  Altona,  or  at  least 
from  th(?  Hamburg  suburb  of  St.  Pauli,  which  had  been  8upplie<l  with 
Altona  water  for  some  months.  This  fear  had,  as  a  consequence,  that 
the  mains  supplying  the  Altona  water  were  cut  ofl  at  St.  Pauii. 
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The  qaesiion  was  then  raised  whether  the  suspicion  was  a  reasonable  App.  a 
one,  and  for  this  purpose  recourse  was  again  had  to  bacteriological  onWatw" 
inveatigations.  From  the  1st  of  October  1892,  Weisser  had  nearly  ^iJ^****^.*"S^ 
every  day  investigated  samples  taken  from  the  pure  water  reservoir  of  kocS**  y"^ 
the  Altona  waterworks.  From  Weisser's  figures  it  could  at  once  be 
seen  that  already  in  the  first  week  of  December  a  quickly  passing 
increase  of  bacteria  had  taken  place  in  the  filtered  water.  From  the 
30th  of  December,  1892,  the  number  of  germs  again  began  to  increase, 
and  reached  on  the  12th  of  January,  1893,  the  number  of  1,516.  It 
then  decreased  again  for  a  short  time,  but  rose  in  the  last  week  in 
January  from  1,200  to  1,400.  That  some  kind  of  disturbance  must 
have  occurred  in  the  process  of  filtration  was  therefore  beyond  doubt. 
When  such  disturbances  occur  they  naturally  never  affect  all  the  filters 
at  the  same  time,  but  always  only  some  of  them ;  and  in  order  to 
discover  the  defect  one  ought  to  have  at  once  bacteriolocrically  investi- 
gated each  filter.  Unfortunately,  this  could  not  be  done  straight  off,  as 
the  filters  were  not  supplied  with  means  so  as  to  enable  the  filtered  water 
to  be  taken  separately  from  each  of  them.  Only  filter  No.  8  could  be 
investigated  by  itself,  Nos.  1  to  4  flowed  together  in  a  common  pipe  into 
'the  pure  water  reservoir,  so  also  Nos.  5  to  7,  and  Nos.  9  and  10,  so  that 
these  filters  could  only  be  tested  in  groups.  Already  on  the  31st  of 
January,  according  to  the  investigations  of  Weisser,  the  number  of  the 
germs  had  decreased  to  354  (on  the  day  before  they  were  1,256*). 
From  the  1st  of  February  we  have  at  our  disposal  the  results  of  the 
investigations  of  a  bacteriologist  who  was  appointed  at  the  Altona 
waterworks  in  order  to  make  daily  investigations  as  to  the  results  of  the 
separate  filters.  From  the  3rd  of  February  filter  Nos.  9  and  10,  and 
from  (he  8th  of  February  all  the  filters,  could  be  separately  investigated. 
The  finjpires  for  the  month  of  February  are  to  be  found  in  the  table 
[below]. 

The  figures  on  this  table  are  of  the  greatest  interest.  They  show 
that  on  the  Ist  of  February  filter  No.  8  did  not  exercise  its  function 
properly,  as  also  [?  on  February  2nd]  group  9  and  10,  in  which,  as 
resulted  from  the  investigation  on  the  following  day,  filter  No.  10  was 
the  one  which  filtered  badly.  Also  group  5,  6,  and  7  did  not  give  a 
sufi&ciently  purified  water.  In  the  pure  water  reservoir  there  were 
found  at  that  time  154  germs  in  a  cubic  centimetre,  a  figure  which 
would  have  hardly  given  reason  to  suppose  a  disturbance  on  the  process 
of  filtration;  and  yet  two  of  the  filters  at  least  were  filtering  badly. 
But  the  resulting  defects  were  so  far  concealed  by  the  better  perform- 
ances of  the  other  filters  that  the  total  water  of  the  pure  water  reservoir 
could  only  give  a  very  faint  intimation,  which  might  easily  have  been 
overlooked.  On  the  previous  days,  when  much  greater  numbers  of 
germs  were  found  in  the  mains,  the  disturbances  in  the  process  of 
filtration  must  have  been  much  more  considerable.  It  may  be  supposed, 
by  the  fact  that  the  filters  had  in  the  process  of  filtration  oi»tained  an 
increased  layer  of  mud,  that  these  disturbances  had  diminished  to  the 
extent  shown  by  the  figures  of  the  Ist  of  February. 


*  The  last  figures  are  oot  from  samples  from  the  pure  water  reservoir,  but  from  a 
tap  in  the  Garrison  Hospital  at  Altona.  The  water  of  the  pure  water  reservoir  would, 
owing  to  its  being  nearer  to  the  filters,  probably  haye  given  somewhat  lower  figures. 
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Number  of  Germs  coiitaftned  in  the  Water  of  the  Altona  Water- 
works. 
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R.  CleansiDg  of  the  filters.      R.W.  Pure  water  reservoir.      E.W.  Elbe  water 
before  filtration.     *  Experiment  failed. 


Further  attention  should  be  also  given  to  the  bacteriological  results  of 
the  filters  immediately  after  they  have  been  cleansed.  The  table  shows 
us  that  a  filter,  after  cleansing,  exercises  its  functions  insufficiently  for 
some  time.  From  the  figures  of  the  following  month,  which  on  the 
whole  agree  with  those  of  February  and  therefore  need  not  be  given, 
it  appeared  that  the  renewal  of  the  sand  layer,  which  must  be  renewed 
in  every  fdter  from  time  to  time,  occasions  an  even  greater  disturbance 
thati  a  simple  cleansing.  Filter  No.  10,  after  it  was  filled  with  sand  on 
the  13th  ot  Marcl),  had  on  the  15th  March  18S0  germs ;  on  the  24th  of 
!March  still  148.  Filter  No.  8  had,  previous  to  the  renewal  of  the  sand, 
for  many  days  20  to  30  germs.  Immediately  after  the  renewali  1,364 
germs  (on  the  two  following  days,  4G8  and  244). 

In  other  resp<'cts  the  investigations  which  were  daily  carried  out 
confirmed  the  previous  experiences  that  a  filter  filtering  properly  shoold 
give  water  with  less  than  100  germs. 

Those  rceults  are  of  the  greatest  importance  for  forming  a  jadgment 
as  to  the  performances  of  a  filter,  and  I  shall  have  later  on  to  go  btck 
to  them. 
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Tlio  filter  wliicli  was  workinfj  worst  Wivs  according;  to  the  invest iga-  app.  C. 
lions  of  llic  1st  of  Frbrnary,  filt<M'  No.  8.  An  attiMnpt  was  therefore  q^^  wator" 
niadc  to  discover  the  defect  which  had  causeil  the  disturbaneos  in  Filtration  md 
filtration;  fortunately  the  defect  was  discovered.  On  the  3rd  of  ^'^{;;"''*'^^'~^- 
February  the  water  standing  over  the  sand  layer  of  the  filter  was  let  otf 
and  the  mud  layer  was  removed.  As  Mr.  Kiinimel  wrote  to  me  on 
the  Ith  of  February,  it  was  found  that  the  sand  layer,  was  frozen  at  the 
top.  According  to  the  eommunication  of  Mr.  KQinmel  the  freezing  of 
the  sand  layer  took  place  in  the  following  manner.  When,  after  a 
longish  perioil  of  frost,  a  milder  weather  had  followed,  it  was  thought 
well  to  make  use  of  it  in  order  to  cleanse  the  lilters.  This  was  first 
done  at  a  moderate  cold  temperature  with  Hlter  No,  S,  which  was  freed 
from  ice,  and  the  water  allowed  to  run  off.  Now,  however,  unexi>ectedly 
the  temperature  changed  to  14  degrees  Reamur  of  cold,  and  as  a  result 
the  surface  of  the  filter  was  frozen  completely,  so  that  the  cleansing 
could  only  Ikj  finished  with  the  greatest  difficulty.  The  filter  was  then 
filled  with  water  and  allowed  to  stand  the  usual  period  of  time,  but  th<j 
result  was  that  it  hardly  filtered  at  all;  that  is,  that  hardly  any  water 
passed  through  it.  It  was  only  after  several  days  that  the  filter  worked 
at  a  pace  of  40  mm.  [per  hour].  It  then  improved  and  ultimately 
filtered  at  the  i>ace  of  nearly  80  mm. 

The  defect  in  the  process  of  filtration  was  therefore  shown  to  be  due 
to  the  freezing  of  the  sand  layer  on  the  surface  during  the  cleansing. 
The  freezing  of  the  sand  made  the  filter  quite  impermeable  for  water, 
and  the  filter  at  first,  therefore,  could  not  work  at  all.  Gradually, 
however,  the  ice  under  the  water  and  in  contact  with  it  laust  have 
melted  away  in  various  places,  whereby  the  filtration  couhl  again  take 
place,  first,  with  a  pace  of  40  mm.,  and  ultimately  of  80  mm.,  or  nearly 
the  usual  pace.  These  figures  must  be  taken  as  meaning  that  the  filter 
gave  as  much  water  as  it  would  have  given  if  its  whole  surface  had  been 
permeable  and  it  had  been  filtering  at  the  ]>ace  of  40nnn.  or  80  mm. 
respectively.  But  in  this  case  the  whole  surface  was  not  i)ermeable, 
but  probably  only  a  small  part  filtered  at  all,  for  on  the  3rd  of*  February 
nearly  the  whole  surfiico  of  the  sand  was  found  ice-bound.  From  this 
we  can  further  conclude  that  the  movement  of  the  water  through  the 
unfrozen  portion  of  the  surfa<*e  must  have  taken  place  at  a  rapi<lity  in 
inverse  proportion  to  the  smallness  of  the  i)ermeable  area.  As  vre  have 
no  definite  figures  as  to  the  extent  to  which  the  filtering  area  was 
diminished  by  the  freezing  of  the  sand  surface,  it  is  impossible  to  express 
in  figures  the  pace  of  filtration,  but  in  these  circumstances  it  will  have 
reached,  undoubtedly,  the  maximum  which  was  rendered  possibli*  by  the 
existing  difference  of  level  between  the  unlilten^d  and  the  filti^red  water, 
i,€,j  the  filter  worked  with  the  small  permeable  area  as  badly  as 
lK>ssible. 

In  former  days  it  was  contended  that  a  freezing  of  the  sand  surface 
could  not  occasion  disturbances  in  the  process  of  iiltration,  as  a  thin 
sheet  of  ice  which  might  possibly  be  laid  under  the  water,  which  of 
coursi*  has  always  a  tr'mperature  above  freezing  point,  must  shortly 
disappear,  hi  this  case,  the  fir.^t  in  which  theic  has  been  a  proper  and 
careful  investigation,  we  have  a  clear  proof  that  the  freezing  of  the 
sand  surface  can  occur  and  can  disturb  filtration  in  a  most  stM-ious 
manner.  Wo  shall  therefore  in  future  always  have  to  reckon  with  this 
kind  of  disturbance  in  the  ease  of  waterworks  having  uncovered  filters. 

It  is  not  even  uecessmy,  however,  that  the  sand  surface  should  be 
frozen  to  have  difiiculties  of  a  serious  character  in  tiltnition  in  winter. 
In  order  to  be  able  in  winter  to  cleanse  o]x>n  filters  the  occasionally  ci^uite 
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App.  c.       thick   ice-covering8  which  are  sometimes  formed  by  the    water  still 

uiiHltered  standing  above  the  sand  mnet  be  removed.     This  ioe-coveriDg 

Fiitratinn  uikI      i--"  broken  and  the  ice  taken  in  pieces  out  of  the  water.     Tlie  Altona 

riviiera ;  by  lYcif.  fi]ter5  havo  proportionately  a  very  small  sui>erficial  area  (something over 

SCO  square  metres)  and  it  is  not  very  difficult  to  remove  the  icc-coveriiig 
when,  aK  is  the  case  here,  the  border  of  the  filter  is  always  kept  free 
iVoiu  ice.  The  gn*ater  the  superficial  area  of  a  filter  the  more  difficult 
it  is  to  prevent  the  formation  of  ice  on  the  filter.  'ITie  Berlin  water- 
■»vorks  outside  the  Stralauer  Gate  have  uncovered  filters  which  are 
nearly  four  times  as  grwit  as  the  Altona  filters.  Here  the  cleansin«; 
of  the  filters  in  the  winter  is  accompanied  by  nearly  insuperable 
difficulties.  Ever  since  the  water  has  l)een  bacteriological ly  investigate<l 
in  the  Hygienic  Institute  in  Berlin,  1886-91,  in  each  winter  nearly  there 
has  been  a  i>eriod  in  which  the  water  was  insufficiently  filtered.  The 
<.'ause  of  this  was  the  impossibility  of  cleansing  the  open  filtering  Insiiis 
which  were  past  work  {ij\,  too  much  covered  with  mud)  but  which  wore 
thickly  frozen  together.  The  whole  of  the  filtration  had  therefore  to  l»e 
done  by  the  few  filters  which  wen*  covered  in  and  were  therefore 
unaffected  by  the  frost.  To  meet  the  demand  with  these  few  filters  it 
was  often  im|>ossiblc  to  avoid  great  irregularities  in  the  process  and  the 
pace  of  filtration  Ubl^  exct^KlcKla  maximum  of  200  n)m.  per  hour. 

The  o]M*n  filters  of  tin*  Stndauer  works  are,  how(»ver,  not  the  Iarge>t. 
The  new  Hamburg  waterworks  have  ojxmi  filters  of  a  sui>erfi<'ies  of 
7.')00  MjUare  metres,  which  nve  therefore  nearly  ten  times  as  ]ar;;e  as 
those  of  Altona.  The  future  must  show  whether  it  is  [)ossilde  to  kcvp 
filters  of  such  diinciisions  free  from  ice  and  to  cleaiist*  them  so  rapidlv 
tlmt  the  sand  surface  d<M'S  not  freeze.  According  to  jwst  exi)erienee  I 
think  that  this  can  hardly  he  (htne. 

The  winter  with  its  iK-riods  of  frost  is  not  the  (»nlv  enemv  of  filtmtioi). 
In  summer  there  ai-e  also  pi*ri(Mls  in  which  it  is  hanlly  i)i>ssil)le  to  obtain 
a  pro|K»r  filtration.  This  is  the  case  when  the  water  l)ecomcs  ri<'h  with 
microscopic  plants  (period  of  the  so-eallcMl  **  water-bloom  ")  and  at  the 
sani«'  time  the  consumption  of  water  is  at  its  highest.  These  micn>- 
or;i;anisms  have  mostly  slimy  integuments  which  rapidly  stop  up  tin* 
poics  of  the  filters  and  make  them  already,  after  even  a  few  davs, 
incapable  of  liltering  ])rop<'rly.  The  increased  consumption  of  neater  iu 
summer  <loes  not  permit  a  sufficient  time  being  given  for  the  filters  to 
rot  after  cleansing  ;  they  are  worked  too  soon  after  eletinsing  and  at  too 
hi;;li  a  pace  of  tilti-alion,  and  as  a  i-esult  give  a  filtere<l  water  which  is 
in^nfficiently  purified. 

Fortunately  such  disturbances,  which  occur  often  enough  in  nearly  all 
tillers,  do  not  always  produce  similarly  dangerous  epiflemies.  There 
nnist  be  iu  th(*  natnnd  water  the  infectious  matter,  a?  well  as  insufficiency 
()(  lilt  rat  i(»n,  to  enable  such  a  misfortune  to  result.  Then,  also,  there  is 
not  a  defect  in  the  wlioh*  filtering  works  so  that  all  the  water  goes 
nnpuriJied  through  the  filters,  but  as  a  rule  this  is  only  the  CRFe  in  ow 
or  a  few  filters  which  are  temi>orarily  filtering  badly.  The  filter,  also, 
e\en  in  the  most  unfieivourable  case,  only  permits  a  part  of  the  infeeticau 
;^erms  to  pass.  But  that  even  this  part  can  have  an  epidemic  as  a  n^ult 
]ia<4  been  se<Mi  in  the  typhus  epidemics*  in  Altona,  in  the  typhus 
epi<]emic  in  Berlin  (1889)  which  had  its  origin  in  the  Stralaner  water- 
works, and  also  the  cholera  epith'mic  in  Altona  during  the  two  firvt  monthB 
oi"  this  vear. 


*  .Vre  foot-note,  p»pe  449. 
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It  has  already  been  mentioned  tlmt,  even  in  the  first  week  of  December  App.  c. 
the  filtration  was  for  a  time  insufiicicnt.  At  that  time  Hamburg  had  On  Wator 
been  for  some  weeks  free  from  cholera,  and  it  was  just  then  that  the  first  choiera?byl?oC. 
isolated  cases  of  the  after-epidomic  occurred  (from  the  Gth  to  the  11th  Koch. 
December,  three  cases).  Tliere  was,  therefore,  at  that  time,  not  yet  any 
infectious  matter  in  the  Elbe  water,  and  the  defect  in  filtration  was 
without  bad  results  for  Altona.  In  the  meanwhile  the  small  after- 
epidemic  in  Hamburg  (from  the  20tli  to  the  27th  of  December,  27  cases) 
was  developed,  with  the  result  that  infectious  matter  was  communicated 
to  the  Elbe,  and  when  towards  the  end  of  December  the  disturbance  at 
the  Allona  filter  which  we  have  described  at  length  occurred,  the  germs 
of  infection  were  communicated  thoughout  that  town  and  caused  the 
appearance  of  isolated  cases  which  could  not  be  explained  as  having 
been  brought  in  from  Hamburg.  The  infection  of  the  Elbe  water  can, 
owing  to  the  small  number  of  cholera  cases  in  Hamburg,  only  have  been 
slight,  and  i^parently  only  two  filters  were  defective,  and  it  must  be 
ascribed  to  these  circumstances  that  the  outbreak  of  cholera  in  Altona 
was  restricted  to  small  dimensions,  and  that  when  the  filters  were  put 
into  proper  order  it  soon  ceased.  Had  Hamburg  at  that  time  produced 
more  infectious  matter,  and  had  the  disturbauco^  in  the  process  (>f  tiltration 
lasted  for  a  longer  time,  there  would  have  been  more  serious  results  from 
this  small  after-epidemic.  There  would  then  have  been  reason  to  fear  that 
as  the  drains  of  Altona  communicate  with  the  El))e,  there  would  have 
resulted  a  "  vicious  circle,"  so  that  the  cholera  would  have  wintered  in 
Altona,  a  result  which  one  would  have  avoided  at  all  costs. 

When  I  just  now  talked  of  infectious  matter  which  was  communicated 
to  the  Elbe  water  from  Hamburg,  this  was  not  in  any  way  a  hypothesis, 
but,  as  has  already  been  mentioned  in  a  previous  paper,  cholera  bacteria 
had  been  as  a  fact  found  in  the  Elbe  water.  They  were  found  in  the 
Elbe  water  a  little  below  the  place  where  the  Hamburg  main  sewer  flows 
into  the  Elbe.  They  were  also  found  in  one  of  the  two  bsisins  into 
which  the  water  flowed  before  filtration.  In  the  filtered  w;iter,  they 
were,  it  is  true,  not  found,  but  they  would  probably  have  been  found  if 
greater  quantities  of  water  had  been  examined  than  whs  the  case. 

These  are  the  facts  which  I  have  to  state  as  regards  the  relation 
between  water  filtration  and  cholera  with  special  reference  to  the 
epidemics  in  Altona  and  Nietleben.  The  question  now  arises,  what  are 
the  lessons  which  we  can  draw  from  them  as  to  the  future. 

It  was  ilue  to  the  many  and  eiireful  investigations  which,  <lurlng  last 
year,  were  made  at  the  waterworks  of  Berlin  and  Altona,  as  to  the 
processes  of  filtration,  and  as  to  the  bacteriological  character  of  the  water 
before  nnd  after  filtration,  that  one  was  p<»rsuaded  that  it  wa^  a  sufficient 
guarantee  for  the  proper  performance  of  filtration  if  the  tiltration  was 
performed  at  a  pace  of  lUO  mm.  in  the  hour.  It  has  now  been  shown 
by  the  further  experiences  of  these  waterworks  that  by  simply  insisting 
upon  this  we  do  not  arrive  at  any  very  satisfactory  rei^ulis.  For,  with 
the  present  arrangements,  most  waterworks  cimnot  comply  with  this 
rule,  and,  as  a  matter  of  fact,  do  not  comply  with  it.  Still  \vc  should 
persist  even  in  future  that  a  pace  of  filtration  of  100  mm.  [per  hour] 
should  be  the  first  condition,  but  we  must  so  make  clearer  and  complete 
the  rule  that  the  end  in  virw  will  be  reached  with  certainty.  This  can 
be  done  by  further  rules  of  the  following  character — (1.)  The  pace  of 
filtration  must  not  exceed  100  mm.  in  the  hour.  To  make  sure  of  this 
each  separate  filter  must  be  provided  with  a  contrivance  by  which  the 
movement  of  water  in  the  filter  can  bo  restricted  to  a  certain  pace  and 
continually  regulated  so  as  to  keep  that  pace.     (2.)  Each  separate 
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Apr.  c.       filtering  basin  must,  when  in  use,  be  bacteriological ly  investigated  oncp 
WateT  ^*^^  *^**y-     There  should,  therefore,  be  a  contrivance  enabllDg  samples 

Filtration  anA      of  water  to  be  taken  immediately  after  they  have  passed  the  filter 
Owlera-.by  Prof.  ^^^  Filtered  water  containing  more  than  100  germs  capable  of  develop- 

ment  in  a  cubic  centimetre  should  not  be  allowed  to  reach  tlie  pare 
water  reservoir.  The  filter  should,  therefore,  so  be  constructed  ^at 
insuflSciently  purified  water  can  be  removed  without  its  mixing  with  the 
good  filtered  water. 

To  these  rules  I  have  still  to  add  some  observations. 

In  strictness  the  two  last  rules  would  suffice  to  remove  the  danger  of 
infection  from  filtered  water  as  far  a<«  it  is  possible  to  do  so  in  the  case 
of  Alteration  through  sand.  But  I  think  it  questionable  whether  it  is 
necessary  always  to  insist  upon  the  rule  of  a  daily  bacteriological  exami- 
nation of  each  separate  filter.  If  waterworks,  by  their  good  constmction 
and  their  proper  and  intelligent  superintendence,  give  continuously  good 
results,  the  strict  insistence  of  bacteriological  examination  can  be 
restricted  to  times  of  danger,  t.er.,  times  when  the  consumption  of  water 
is  greatest,  periods  of  frost  or  danger  of  epidemics  ;  in  the  meanwhile, 
an  examination  every  three  days  of  the  total  filtered  water  would  be 
sufficient.  (Bacteriological  examination  as  it  now  takes  place — ^when  it 
does  take  place — i.e,,  a  weekly  examination  of  the  total  filtered  water,  is 
in  all  circumstances  to  be  looked  upon  as  insufficient.)  In  those  periwis 
when  the  bacteriological  control  is  less  strict  there  should  be  close  and 
strict  regulation  of  the  pace  of  filtration,  so  as  to  have  assurance  that  the 
process  is  properly  carried  out.  Up  to  now  we  have  only  a  few  water- 
works in  which  we  have  contrivances  to  restrict  the  filter  to  a  definite 
pace.  Asa  rule,  the  pace  is  calculated  by  comparing  the  total  amount 
of  water  filtered  in  24  hours  with  the  superficial  area  of  the  filter,  but 
everybody  who  is  aware  of  the  usual  procedure  at  waterworks  knows 
that  in  the  course  of  24  hours  the  demand  made  upon  them  is 
very  different.  A  t  certain  hours  of  the  day  a  great  deal  of  water  is 
used,  on  the  other  hand  at  night  very  little.  Unless  there  is  a  reservoir 
sufficiently  great  to  cope  with  all  these  fluctuations,  the  changes  in  the 
demand  can  only  be  met  by  changes  in  the  pace  of  filtration.  The 
statement  that  waterworks  are  filtering  at  a  pace  of  100  mm.  [per  hour], 
if  calculated  in  the  manner  explained  above,  has  only  a  very  doubtful 
value 

If  the  bacteriological  regulation  of  water  filtration  is  to  be  carried 
out  on  a  large  scale,  it  must  be  so  carried  out  as  to  give  the  results  in 
the  shortest  possible  time.  For  this  purpose  it  is  recommended  to  keep 
as  is  the  case  in  cholera  investigations,  the  gelatine  plates  at  a  tempera- 
ture of  22  °  in  the  breeding  apparatus.  Perhaps  the  time  for  obtaining 
a  result  can  be  still  further  shortened  by  the  use  of  "  agar  "  plates  at  a 
temperature  of  37  ^.  As  to  this,  I  must  refer  to  my  previous  writings 
as  to  an  improved  bacteriological  diagnosis  of  cholera. 

The  supposition  that  filtered  water  containing  more  than  100  germs 
in  a  cubic  centimetre  is  not  sufficiently  purified  is  quite  proved  by  the 
experiences  at  the  Altona  Waterworks,  which  have  been  confirmed  by 
experiences  at  other  works.  By  this  it  is,  of  course,  not  to  be  supposed 
that  wttt«T  containing  101  or  105  germs  is  to  be  condemned  witboot 
further  investigation.  This  depends  upon  an  intelligent  judgment  of  a 
particular  case,  and  the  figure  100  is  only  intended  to  give  A  basis 
obtained  from  experience  to  fonn  a  proper  judgment. 

It  does  not  require  any  explanation  that  each  filter  should  be  provided 
wiih  an  arrang(?nient  by  which  insufficiently  filtered  water  can  be 
removed.     I  wuuld,  indeed,  not  have  insisted  upon  this  requiremeiit  if 
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there  were  not  several  filter  works  which  do  not  have  such  an  arrange-         app^o. 
ment.     It  is  high  time  that  everywhere  care  should  be  taken  to  remedy  On  Water 
tills  very  dangerous  defect.  Choi?«;  b?P~f. 

Kules  as  to  the  cleansing  and  recommencement  of  filtration,  as  to  the  ^i^^^- 
degree  up  to  which  the  sand  layer  may  be  allowed  to  wear  away,  as  to 
the  removal  of  the  first  water  after  the  addition  of  new  sand  and  after 
«very  cleansing,  are  not  necessary  if  the  process  of  filtration  is  regularly 
tested  bacteriological ly,  and  if  the  water  which  is,  after  the  bacterio- 
logical examination,  shown  to  be  insufiiciently  filtered  is  removed. 
If  thin  is  done,  the  question  need  not  be  considered  as  to  whether 
in  our  climate,  in  all  circumstances,  closed  filters  should  take  the 
place  of  open  ones.  It  is  the  business  of  those  in  charge  of  the 
works  to  take  care  that  the  filtered  water  always  satisfies  bacteriological 
requirements.  That  construction  and  that  use  of  the  filters  will 
always  be  the  best  which  produce  a  water  most  free  from  germs.  If, 
therefore,  any  contrivances  are  discovered  which  enable  the  open  filters 
to  filter  well  even  in  perio<ls  of  frost,  there  is  no  reason  wliy  open  filters 
should  not  be  further  used;  if,  however,  such  contrivances  cannot  be 
discovered  the  open  filters  should  give  way  to  covertil  ones.  The 
managers  of  the  several  waterworks  will  have  to  make,  aided  by  bacteri- 
ological investigations,  their  own  rules  for  themselves.  They  will 
especially  have  to  discover  the  time  requisite  to  enable  the  natural 
water  to  form  a  good  filtering  mud  layer,  how  much  water  after  cleansing 
must  be  kept  from  use  on  the  ground  that  it  contains  too  many  germs, 
how  far  one  may  allow  the  san<l  layer  to  be  worn  away,  &c.  It  is  also 
the  duty  of  those  in  charge  to  discover  the  best  mejins  of  meeting  the 
demand  if,  as  is  often  the  case,  too  great  a  supply  is  wanted  from  the  water- 
works, and  regular  filtration  cannot  therefore  be  carried  out.  In  one 
case  the  best  means  will  be  found  to  necessitate  an  enlargement  of  the 
works,  in  another  it  may  bo  sufiicient  to  remove  waste  of  water  by  the 
introduction  of  water-meters.  All  this  can,  as  I  said,  be  left  to  the 
managers  of  the  waterworks  if  they  understand  that  it  is  their  duty 
always  to  supply  water  which  is  baeteriologically  satisfactory.  In  those 
cases,  however,  in  which  the  managers  do  not  undi^rstand  how  to  regu- 
late the  waterworks  bacrteriologically,  it  will  certainly  be  necessary,  if 
mischief  is  to  be  avoided,  most  strictly  to  superintend  the  works  as 
regards  all  those  possible  causes  of  disturbance.  But  who  shall  under- 
Jtake  this  superintendence?  Only  the  State  can  do  it.  It  not  only  can 
but  must  undertake  it ;  it  is  its  duty.  What  is  not  already  examined 
and  superintended  ?  Chemists*  shops,  hospitals,  steam-boilers,  factories, 
with  their  arrangements  for  the  protection  of  their  employees  are  under 
State  control,  in  order  to  prevent  that  individuales  should  come  to  grief 
through  want  of  skill  or  negli^^ence.  If  a  misfortune  results  from 
defects  in  waterworks  it  is  not  one  affecting  a  few  individuals,  but  the 
health  and  lives  of  thousands.  Having  been  forced  to  this  conclusion 
we  cannot  possibly  leave  those  matters  to  look  afler  themselves,  and  wait 
till  even  further  mischief  is  done  than  was  done  in  Hamburg  and 
Neitleben  by  the  cholera,  or  in  Altona  and  Berlin  by  the  typhus.  It  is 
high  time  that  we  should  abandon  a  waiting  attitude,  and  should  resolve 
upon  energetic  action. 


Our  previous  nearly  blind  trust  in  water  filtration  has  been  consider- 
ably weakened  by  the  circumstances  jusc  described,  and  it  will  be  the 
question  in  future  in  erecting  new  waterworks  whether  it  would  not  be 
better  to  choose  other  water  in  place  of  surface  water.     Formerly  only 
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^''  ^*       spriDg  water  was  considered  to  be  a  substitute  for  surface  water,  as  the 
hi  Water  uso  of  subsoil  water  was  shown  by  several  unfortunate  experiments  to  be 

£S«nM>yPn>i:»  inadvisablo,  on  account  of  the  iron  contained  in  it.     But  this  difficultj 
^ch.  is  now  much  nearer    solution,  since   it   has  been  found   possible   to 

remove  the  iron  in  soil  water  in  a  simple  and  inexpensive  manner  bj 
exposure  to  air  and  filtration.  In  this  way  a  fujr  stronger  competitor 
to  surface  water  has  arisen,  and  it  appears  that  thanks  to  these  im- 
prove<l  methods  of  eliminating  the  iron  the  early  prejudiced  against  sub- 
soil watirr  are  (gradually  disappearing.  This  is  seen  by  the  fact  that  the 
number  of  works  for  the  supply  of  subsoil  water  have  been  much  increased 
in  recent  times.  The  first  works  were  those  of  Halle,  Leipsic,  Dresden, 
Charlottenburg.  Later  on  tliese  were  followed  by  those  at  Nordemey, 
Kiel,  Bonn,  Cologne,  Elberfehi,  Duesseldorf,  Mannheim,  Dortmund, 
Muelheim,  Oberhausen,  Barmen,  Ka^then,  Krefeld,  Linz,  Prcssbarg, 
Budapest. 

The  subsoil  water  gives  us  absolute  security  with  respect  to  the 
danger  of  infection,  and  it  should,  therefore,  if  it  can  only  be  obtained  in 
BJfficient  quantity  and  if  it  is  not  objected  to  on  account  of  chemical 
characteristics,  c.r/.,  too  great  hardnees  or  too  great  an  admixture  of 
chloride,  be  preferred  under  all  circumstances  to  surface  water. 

I  indeed  hold  it  even  to  be  desirable  and  in  some  cases  even  neces^sary 
that  works  already  constructed  to  filter  river  water  should  be  so  changed 
as  to  be  useil  for  obtainir^g  subsoil  water.  Why  I  think  so  I  should 
like  to  explain  by  a  definite  example. 

The  Berlin  Waterworks  at  the  Strulauer  Gate  are  very  unfavourably 
circmustanccd.  When  they  were  constructed  the  Spree  at  the  intake 
wa.s  exposed  to  relatively  liitle  contaniinalion.  In  the  course  of  time, 
however,  the  <*(>n(litions  have  eousidembly  cliaug(*d.  The  town  has 
developed  itself  very  considerably  beyond  the  >\iiter\i'orks  alK)ve  the 
intake,  so  that  the  works  are  now  within  the  town.  A  part  of  the 
fields  which  receive  the  sewajje  from  the  north  of  Berlin  are  drained  into 
the  Spree  not  far  al>o\e  the  intake;  the  traffic  of  the  Spree  is  much 
greater  tban  it  used  to  be  ;  moreover,  Koetenick,  with  its  numerous 
laundries,  is  situated  above  the  intake.  If  one  takes  all  this  into  account 
the  Spree  water  at  the  intake  can  hanlly  be  considered  better  tlian  the 
Elbe  water  below  Hamburg.  The  arrangements  of  the  waterworks 
leave  a  <;oo<l  deal  to  be  desired  in  other  respects,  and  we  should  not 
forget  that  they  are  the  oldest  on  the  Continent.  As  to  the  difficulties 
which  the  works  have  to  encounter  in  winter  with  their  open  iilters, 
these  we  hav(»  already  discussed.  Besides,  in  the  jKiriod  of  a  year,  and 
even  of  a  single  day,  the  demand  upon  the  works  varies  in  so  unequal 
a  degree  that  with  its  small  reservoirs  it  is  unable  to  make  provision  for 
the  considerable  fluctuations  in  the  demand.  It  must,  therefore,  of 
necessity  at  times  filter  at  a  pace  beyond  that  which  we  have  given  as 
our  maximum.  If  the  works  were  not  under  the  excellent  superin- 
tendence of  the  Engineer  Piefke,  a  man  of  repute  both  as  to  scientific 
attainments  and  practical  experience,  the  result  would  have  been  worse 
than  the  t>  plius*  epidemic  of  1889.  Those  in  charge  of  the  v;aterwork«, 
acquaintcil  with  the  dangers  of  the  situation,  have  in  good  time  provided 
waterworks  at  the  Mueggelsee  (a  lake)  with  covered  filters  in  substitution 
for  the  Stralauer  Waterworks.  The  works  at  the  Mueggelsee  are  to 
commence  operation  on  the  1st  of  July  of  this  year,  and  on  the  same  day 
the  Stralauer  W^orks  will  cease  to  be  used.  However,  there  are  doubto 
whether  one  can  do  without  the  Stralauer  Works.     Should  these  doubts 

*  See  foot  note,  page  449. 
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be  confirmed  the  case  would  occur  that  I  am  now  thinking  of.  I  do  aff^c. 
not  believe  that  if  there  wero  now  again  danger  of  cholera  anyone  ^onld  On  Water 
have  the  courage  to  undertake  the  responsibihty  for  the  further  w'orking  ciUSJl^J'J^^t*, 
of  waterworks  situated  so  dangerouBly.  There  would  then  be  no  other  i^oc^* 
resource  but  to  take  in  place  of  the  Spree  water  a  less  dangeroOs  or, 
if  possible,  quite  innocuous  water,  and  in  such  a  case  there  would  be 
no  other  substitute  but  subsoil  water.  Fortunately  the  conditions 
necessary  to  enable  the  Stralauer  Waterworks  to  obtain  subsoil 
water  are  as  favourable  as  they  are  unfavourable  for  using  river  water. 
Previous  experiments  on  the  subsoil  in  the  neighbourhood  of  the 
waterworks  have  shown  that  at  a  depth  of  about  15  metres  there  is  a 
gravel  bed  of  great  extent  and  rich  in  water.  A  trial  boring  of  1*5 
metres  diameter  driven  into  this  gravel  layer  gave  for  a  considerable 
period,  without  in  any  way  diminishing  its  copiousness,  daily  3,000  cubic 
metres  of  water.  This  water  was  found  to  contain  iron,  but  it  was  from 
experiments  with  the  water  from  this  boring  that  the  system  which  is  now 
used  to  eliminate  iron  from  subsoil  water  was  discovered.  It  can, 
therefore,  with  certainty  be  stated  that  this  water  can  be  freed  from  iron. 
If  the  stream  of  subsoil  water  in  this  territory  can  be  opened  up  by  a 
sufficient  number  of  borings,  it  would  easily  supply  as  much  wateli*  as 
can  be  dealt  with  by  the  Stralauer  Waterworks  with  their  arraiigements. 
In  order  that  water  may  be  freed  from  iron,  it  must  first  be  exposed  to 
the  air  and  then  be  again  filtered  in  order  to  remove  from  it  the  iron 
which  has  been  separate«i.  It  would  be,  therefore,  necessary  to  have  some 
arrangement  for  aeration.  It  would  not  be  neccsvsary,  on  the  other  hand, 
to  have  any  special  an-angement  for  iiltruliou,  for  the  process  of  filtration 
in  question  l*«  quite  different  from  tiiat  which  deprives  the  surface  water 
of  the  micro-organisms  contained  in  it.  The  flaky  precipitate  of  hydratic 
oxide  of  iron  which  results  when  water  containing  iron  is  exposeil  to  the 
air  is  easily  kept  back  by  thick  sand  or  by  gravel  even  at  a  very  high 
pace  of  filtration.  For  this  pur[>ose  (he  three  covered  filters  of  the  works 
would  bo  completely  sufficient ;  the  open  filtei*s  could  be  completely  aban- 
doned and  thus  disturbances  in  the  winter  would  in  future  be  avoided. 
I  think  that  I  have  therefore  shown  (hat  with  relatively  small  altenitions 
these  works  which  now  give  a  water  of  doubtful  value  can  be  changed 
so  as  to  give  equal  quantities  of  quite  unexceptional  water. 

The  conditions  of  many  other  waterworks  known  to  me  are  similar  to 
those  ascertained  in  this  case,  and  they  might  be  improved  by  the 
adoption  of  the  same  principles. 


In  order  to  complete  the  discussion  of  the  relations  of  water 
filtration  to  cholera,  I  must  now,  after  this  discusssion  of  filtration  as  it 
is  carried  out  in  the  great  waterworks,  shortly  consider  filtration,  as 
well  artificial  as  natural,  of  water  iu  small  quantities. 

For  domestic  filtration,  i.e.,  for  the  use  of  a  family  or  of  one  house, 
there  are  small  filters  of  a  most  varied  con:^truction  at  our  dispo^ial.  Of 
these  there  are  not  many  which  can  keep  back  micro-organisms,  and 
therefore  infectious  mattei*s,  from  the  water,  and  those  which  can  do  so, 
e.g,^  those  made  of  silicious  marl,  aluminous  clay,  asbestos  and  celluloid, 
remain  only  a  few  days  impermeable  to  germs,  and  very  soon  fall  off 
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App.  C.  as  regards  the  quaiuitj  of  water  they  supply,  and  require  a  very  care- 
in  WatoT  ^ul  handling.  I  am  not  aware  of  any  small  filters  which  suffice  for 
iiiOTAion  or  practical  wants  for  any  length  of  time,  and  I  should  not  advise  depending 
loch.  *  *  upon  small  filters  in  times  of  cholera. 

Far  better  ai*e  the  results  of  natural  filtration.  Kain  water,  when  it 
sinks  into  the  ground,  and  ultimately  becomes  subsoil  water,  passes 
through  far  thicker  layers  and  with  far  less  rapidity  than  river  water 
when  passing  by  artificial  filtration  through  sand  filters.  If  the  soil  is 
only  sufficiently  granulated,  we  have  in  soil  filtration  a  much  more 
perfect  process  than  is  at  our  dispotfal  in  artificial  filtration.  As  a  rule 
the  soil  is  of  a  material  much  more  finely  granulated  than  the  com- 
paratively coarse  grained  sand  of  the  filter,  and  it  is  fair  to  expect  that 
the  subsoil  water,  after  passing  sufficiently  thick  layers  of  this  finely- 
granulated  soil,  will  be  either  very  poor  in  micro-organisms,  or  quite 
free  from  them.  This  is  confirmed  by  the  investigations  of  C.  Fraenkel, 
who  has  shown  that  subsoil  water,  even  in  a  soil  which  has  been  much 
and  for  a  long  period  contaminated,  as  in  the  case  iu  Berlin,  is  quite  free 
from  germs.  In  other  places  the  same  results  have  followed  from 
investigations  made  on  this  point.  We  have,  therefore,  no  reason  to 
keep  out  of  consumption  the  subsoil  water,  which  can  be  found  nearly 
everywhere.  On  the  contrary,  we  cannot  find  a  better  filtered  water  and 
one  more  protected  against  infection.  The  only  difficulty  is  to  bring 
this  perfectly  purified  water  into  consumption  without  its  being  later  on 
again  contaminated  and  infected.  In  this  respect  great  errors  are  still 
most  inexplicably  made  everywhere. 

If  the  subsoil  water  is  raised  bv  means  of  an  iron  conduit  pipe,  the 
possibility  of  contamination  is  avoided.  The  soil  is  so  close  to  the  pipe 
that  no  real  disturbance  of  the  filtering  layers  of  the  soil  are  produce<l  by  the 
boring.  All  liquids,  even  those  most  strongly  con  tarn  inate^i,  must  before 
reaching  the  depth  from  which  the  water  is  raised  i>ass  through  thick 
and  efficient  filtering  layers,  by  which  they  are  rendered  absolutely 
free  from  infe(!tious  matters.  Especially  is  this  the  case  if  the  lK)ring 
goes  through  an  upper  impermeable  layer  into  deeper  sand  or  gravel  layers 
containing  the  water.  \Vater  coming  from  such  depths  will  certainly 
nearly  always  contain  some  iron,  but  this  is,  in  the  ca.se  of  a  single  pump, 
as  also  in  the  case  of  large  filters,  no  reason  for  rejecting  the  water.  It 
will  only  be  necessary  to  free  the  water  from  iron  according  to  the 
methods  above  described,  i.e.,  by  exix)sure  to  air  and  filtration,  in  oitier 
to  obtain  quite  excellent  water  in  no  way  inferior  to  the  best  spring  water. 
For  this  purpose  the  method  given  by  Piefke  is  to  be  recommended,  as  it 
has  proved  itself  to  be  excellent  at  Hamburg  in  the  case  of  a  number  of 
pumps  giving  water  containing  iron. 

The  most  rational  way  of  obtiiining  subsoil  water  is  undoubtedly  by  the 
use  of  iron  pumps.  There  is,  it  is  true,  the  objection  against  it  that  the 
pumps  gradually  bring  up  less  and  less  water.  But  it  has  been  observed 
that  this  has  nearly  always  been  due  to  the  fact  that  the  metal  sieve  which 
is  intended  to  protect  the  pipe  at  the  lower  punctured  end  against  sand 
has  been  stopped  by  mud  and  become  encrustated.  Hut  it  will  be  easy 
to  find  a  means  of  avoiding  this  by  giving  such  a  construction  to  the 
lower  end  of  the  i)ipe  as  to  enable  the  metal  sieve  when  stopped  up  to  he 
removed  and  to  put  a  fresh  one  in  its  place. 

Iron  pumps  are  unfortunately  still  too  little  used.  Almost  everywhere 
the  subsoil  water  is  obtained  in  the  old-fashoned  but  most  irrational 
system  of  wells.  The  construction  of  the  well  is  such  that  from  Qodemeftdiy 
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i.e.j  from  the  subsoil  water,  if  the  bottom  of  the  well  is  deep  enough  and  ^^^  C. 
is  in  a  good  filtering  soil,  only  good  filtered  water  can  come  into  the  On  Water 
well.  But  from  above  the  well  is  nearly  always  exposed  to  very  serious  ohoi(?ra?byRt)f 
contamination.  Very  often  the  wells  arc  quite  open  or  insujficjently  koch. 
covered;  but  even  if  they  are  covered  above  by  masonry,  or  by  iron 
plates,  nearly  always  in  the  uppermost  layers  of  the  soil  surrounding  the 
well,  which  in  summer  become  quite  dry  and  in  wintc.»r  arc  exposed  to 
the  frost,  there  are  cracks  and  fissures  which  allow  unfiltered  water 
coming  from  these  unfiltered  layei*s  to  leak  into  the  well  Even  masonry 
or  cement  is,  when  subjected  to  these  influences,  so  cracked  and  fissured 
as  to  be  unable  to  prevent  the  water  flowing  from  the  surface  of  the  soil 
to  reach  the  well.  But  this  very  water  can  be  very  badly  contaminated, 
for  the  water  of  the  well  is  used  at  the  well  for  laundry  purposes  and  for 
the  cleansing  of  domestic  utensils.  Contaminated  in  this  way,  nnd 
possibly  infected,  it  finds  its  way  through  the  cracks  and  fissures  of  the 
covering  back  into  the  well.  Besides  the  wells  are  generally  situated 
in  the  lowest  part  of  a  district.  As  a  result  they  receive  the  filth  of  over- 
full dung-heaps,  gutters,  &c. ;  and  often  the  rain  washes  towards  the 
well  filth  from  human  dwellings  even  if  situated  at  a  considerable 
distance.  The  fact  that  epidemics  having  their  source  in  well  water 
are  generally  observed  to  occur  nfter  a  heavy  rainfall  is  to  be  ascnbed  to 
the  above  fact.  A  proof  that  even  cholera  infection  can  have  its  source 
in  a  well  contaminatcil  in  such  a  manner  is  to  be  found  in  the  case  of 
a  well  in  the  neighbourhood  of  Altonn,  into  which  filth  had  been  allowed 
to  pass  from  the  surface.  As  to  this  case,  I  shall  have  to  report  in 
another  paper. 

Wells,  constructed  no  matter  how,  should  not  be  tolerated  in  future, 
if  they  are  exposed  to  contaminations  of  this  character,  even  if  there  is 
only  suspicion  that  such  contamination  might  take  place. 

It  will  certainly  not  be  easy  to  arrange  that  wells  already  in  existence, 
even  if  badly  constructed  and  dangerously  situated,  should  be  given  up ; 
but  that  is  not  always  necessary.  It  will  be  comparatively  easy  in  most 
cases  so  to  alter  the  construction  of  the  well  as  to  remove  all  danger  of 
contamination  from  above.  It  is  only  necessary  to  give  to  the  *vell  the 
same  protection,  or  approximately  the  same  protection,  against  contami- 
nating percolations  by  means  of  filtering  layers  of  soil  such  as  exist  in 
the  case  of  a  simple  pump.  To  achieve  this,  one  should  proceed  by 
filling  the  well  up  to  the  highei^t  water  point  with  gravel,  and  over  the 
gravel  with  sand  up  to  the  very  top.  Here  it  is  of  course  assumed  that 
the  well  is  already  provided  with  an  iron  pipe,  or,  if  this  is  not  the  case, 
that  it  will  be  provided  with  one  before  the  gravel  and  sand  are  put  in. 
In  this  way  the  well  is  turned  into  a  pump^  with  the  advantage  over 
other  ordinary  pumps  that  its  lower  end  dips  into  a  layer  which  gives 
no  res^istance  to  the  subsoil  water.  If  it  is  proposed  to  keep  the  water- 
supply  of  the  well  quantitatively  intact  in  order  that,  for  instance,  for 
purposes  of  extinguishing  fires,  a  certain  quantity  of  water  should  be  at 
hand,  there  should  then  be  erected  above  the  highest  point  reached  by 
the  well  water  a  construction  of  masonry  or  of  iron  capable  of  lifting  the 
protecting  sand  covenug.  But  the  last  should  never  be  less  than  two 
metres  deep.  It  is  also  to  be  recommended  that  the  pump  should  not 
be  erected  immediately  over  the  well,  but  some  distance  from  ii,  and  that 
it  should  be  put  into  communication  with  the  well  by  a  lead  pipe.  This 
would  prevent  the  water  of  the  well,  which  when  used  for  washing  and 
other  domestic  purposes  becomes  foul,  from  leaking  into  the  soil 
around. 
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App.  C.  Wells  protected  in  this  or  similar  mothodSy  by  good  filtering  larert, 

On  Water  give  the  same  protection  against  the  infection  of  water  as  is  given  hj 

QhSal^hyl^i  ^^®  ^"^  filtration  of  the  great  waterworks.  In  fact  they  really  give  a 
Koch.  '  greater  protection,  for  they  are  not  exposed  to  the  many  disturbances 

in  the  process  of  filtration  referred  to  previously  and  are  also  not  affected 

by  frost. 

So  much  attention  is  now  being  given  to  perfecting  as  much  as 
possible  the  water<supply  of  the  great  waterworks,  that  it  is  important 
not  to  lose  sight  of  the  domestic  water-supply  by  pumps  and  wells.  By 
improving  the  wells  in  the  manner  explained  above,  the  spread  o£ 
cholera,  in  so  fur  as  it  is  due  to  water,  can  be  restricted  to  a  great 
extent.     It  is  just  in  this  respect  that  a  great  deal  can  yet  be  done. 
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